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Section 1— AM 502 



OPERATING 

INSTRUCTIONS 



INTRODUCTION 



Installation and Removal 



Description 

The AM 502 is a dc-coupled differential amplifier with 
excellent common-mode rejectron capabilities and high' 
gain for low voltage measurements* The dc offset capabili- 
ty permits nulling up to 1 volt dc. so that low level; low 
frequency signals impressed on a dc level can be 
amplified without the degradation often introduced by ac 
input coupling. High and low frequency -3 dB points can 
be selected at the front panel to suit the application* Signal 
inputs and outputs are available at the rear connector as 
well as at the front panel* A front panel lamp indicates 
most overrange conditions of excessive input signal, 
excessive gain, or excessive offset. 



The input circuit can be represented by approximately 
1 megohm to ground paralleled by approximately 47 
picofarads. The input impedance can be raised to about 




200 megohms with the removal of a jumper* 















Overload protection is provided by fuses in series with 
the input which open when large amounts of current flow 
due to overloading conditions. 



Turn the power modu/e off before inserting theptug- 
in; otherwise, damage may occur to the plug-in 
circuitry, Because of the high currenf drawn by the 
AM 502, it is also recommended that the power 
module be turned off before removing the AM 502. 
Refer to Fig, 7-T, Check to see that the piastic 
barriers on the interconnecting jack of the selected 
power module compartment match the cut-outs in 
the AM 502 circuit board edge connector. 



Align the AM 502 chassis with the upper and lower 
guides of the selected compartment* Push the module in 
and press firmly to seat the circuit board in the inter- 
connecting jack* 

# 

P 

To remove the AM 502, pull on the release latch located 
in the lower left corner, until the mterconnecting jack 
disengages and the AM 502 will slide out. 



Controls and Connectors 



A STEP GAIN DC BALANCE control is provided to 
adjust for zero shift as the gain switch is changed from one 
position to another* 



The DC OFFSET COARSE and FINE controls give 
offset up to ±1 volt dc potential difference at the input 
connectors. The amplifier internal bias is changed to 
accomplish the offset. The LF —3 dB switch must be in the 
DC OFFSET position to actuate these controls* 



Refer to Fig* 1-2. Even though the AM 502 is fully 
calibrated and ready to use. the functions and actions of 
the controls and connectors should be reviewed before 
attempting to use it. Pull the Power switch on the power 
module to apply power to the AM 502. The POWER 
indicator light Indicates when power is applied to the AM 
502* 



OPERATING CONSIDERATIONS 



The HF —3 dB switch is used to reduce the upper 
bandwidth limit as necessary to improve the srgnal-to- 
noise ratio when using the AM 502 in low-frequency 
applications. The LF -3 dB control increases the lower 
bandwidth frequency. 



Use of the pre-charging feature prevents surge 
currents, due to charging the ac coupling capacitor, from 
damaging the circuit under test. 



Overheating 

The AM 502 is designed to operate at an ambient 
temperature from 0* to +50® C. However, when operating 
several power supplies in a multi-plug-in power module, 
especially at low output voltages, or when operating close 
to other heat-producing equipment, tnternal temperature 
may exceed safe limits and actuate a thermal cutout in the 
power module. Refer to the power module instruction 
manual for more complete information. 
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operating Instructions— AM 502 




Input Connections 

Unshielded test leads can be used to connect the AM 
502 to a signal source when a high-level, low-frequency 
signal is monitored at a low impedance point. However 
when any of these factors is missing, it becomes in- 
creasingly important to use shielded signal cables. In all 
cases, the signal-transporting leads should be kept as 
short as practicaL 

When making single-ended input measurements 
(conventional amplifier operation), be sure to establish a 
common ground connection between the device under 
test and the AM 502. The shield of a coaxial cable is 
normally used for this purpose. See Fig. 1-3 for reference. 
Push the GNO button for the input not connected to the 
device under test. 

In some cases differential measurements require no 
common chassis ground connection, and therefore are 
less susceptible to interference by ground-loop currents. 



, Probes 

Attenuator probes decrease the resistive-capacitive 
loading of a signal source. They also extend the measure- 
ment range of the AM 502 to su bstantial ly h igher vo Itages . 
Some measurements require a higher resistance input to 
the AM 502, with very tittle source loading or signal 
attenuation. In such situations use a FET probe or the 
high-impedance input provision of the AM 502. Contact 
your Tektronix Representative for further information on 
probes. 



High Impedance Input 

To raise the internal input impedance of the AM 502 to 
about 200 megohms, remove the P40 plug (Fig. 3-1). Make 
certain the attenuator is in the NORM mode. Signal source 
impedance now becomes an important factor. For exam- 
ple, a 100 picoampere gate current through 10 megohms 
produces a one-mrllivott offset. This offset may result in 
significant error when small voltages are measured. 



Rg, 1-t, Plug4n Installation and removal. 
# 



Consider the change in the source operating 
characteristics due to loading by the signal input cables. 
The circuit at the input connectors can be represented by 
approximately 1 megohm to ground paralleled by ap- 
proximately 47 picofarads. Two feet of 50 ohm coaxial 
cable increases the parallel capacitance by about 60 
picofarads, which could be excessive in many situations. 
To minimize these effects, use a higher impedance cable 
or an attenuator probe. 



Input Overloading 

When measuring unknown dc voltages, push the -^100 
push button in , and start with the 1 00 posit ion on the GA I N 
switch. Increase the GAIN switch setting and finally 
release the 00 pushbutton until a suitable output signal 
is obtained. If the input circuit of the AM 502 is overdriven, 
large amounts of current will flow, opening the protective 
fuses. 
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Rg. 1-2« AM 502 controls and connectors. 
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100 Puslibutton 



GND Pushbutton 



AC Pushbutton 

Selects the input signal (ac or 
dc) into the positive side of the 
preamplifier. 



Release Latch 

Pull to remove plug-in. 



GND Pushbutton 

Ground - amplifier input 



STEP GAIN DC BAL Control 

Ad|usts dc balance in the 
preamplifier stage. 



Divides GAIN switch setting 

DC OFFSET COURSE and FINE 

Controls 



Selects the input signal (ac or 
dc) into the negative side of the 
preamplifier. 



Selects upper — 3dB point of 
the amplifier. 



Grounds + ampiifier input 



Ground Binding Post 

Provides a chassis return for 
signals. 



BNC output terminal con- 
nector. 



— Input Connector 



8NC connector for the 
negative side of the amplifier. 



GAIN Switch 

Selects amplifier gain. 

OVER RANGE Indicator 

When lit, indicates most over- 
range conditions. 

AC Pushbutton 



+ Input Connector 



BNC connector for the 
positive side of tiie amplifier. 



LF -3 dB Switch 



OUTFtn 



OUTPUT Connector 



Variable Gain Control con 
tlnuously variable. 



Calibrated in thecw position 



Selects tower —3 dB point of 
the amplifier and activates DC 
OFFSET controls. 



POWER indicator 

When Ml, Indicalas power is 
applied. 



HF -3dB Switch 



POWII 



Provides internal offset of 
approximately ±1 V to input 
signal. LF -3 dS switch must 
be in the DC OFFSET position 
for controls to operate. 
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Operating Instructions— AM 502 



Wiveiomis applied to the (-r) and 

(-) input connectors. The resultant display. 
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1582-5 



Fig. 1-^. Wsvelorms showing dltferentlal reiectlon of a common -mode signal. Resuttantwavelonns show the difference between 
the two signals. 



Output Connections 

Make output connections using a bnc to dual binding 
post connector, or a coaxial cable with at least one bnc 
connector. To prevent current limiting in the output stage, 
do not load the output with less than 250 ohms. Output 
current Is limited to 20 miliiamperes. 



Step Gain DC Balance 

if this control is misadjusted, the dc output level will 
shift as the GAIN switch position is changed. Push both 
GND buttons and place the GAIN switch in the 100 
position. Rotate the GAIN switch from stop to stop while 
ad|U 5 ting the STEP GAIN OC SAL control for no dc shift at 
the OUTPUT terminal. 
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DC Offset Coarse and Fine 

Use these controls to offset up to rl voltdc potential 
difference at the input connectors. The amplifier internal 
bias is changed to accomplish the offset. The differential 
reiection capabilities of the AM 502 are not affected. The 
LF -3dB switch must be in the DC OFFSET position to 
activate these controls. 



HF and LF Bandwidth Reduction 

Use the HF — 3d B switch to reduce the upper bandwidth 
limit, as necessary, to improve the signal-to-noise ratio 
when using the AM 502 in low-frequency applications. 
The LF — 3dB control increases the lower bandwidth 
frequency. Use this control to reduce dc drift, when 
raising the lower bandwidth does not undesirably reduce 
the bandwidth for the signal being measured. 



Pre-Charging 

Use of this feature prevents surge currents, due to 
charging the ac coupling capacitor in the AM 502. from 
damaging the circuit under test. Before connecting the 
AM 502 to a signal containing a dc component, push the 
AC and GN D pushbuttons. Connect the input to the circuit 
under test. Wait about one second for the coupling 
capacitor to charge. Release the GND pushbutton, and 
the coupling capacitor is charged to the value of the dc 
voltage to be measured. 












Differential Operation 

A differential measurement is made by connecting 
each of the two inputs to selected points in thetest circuit. 
The input to the amplifier will then be the difference in 
voltage of the two selected points. Consideration should 
be given to the proper connection method used between 
the AM 502 and the circuit under test; otherwise improper 
measurement results may occur. See Fig. 1-4 for 
reference. 



Differential voltage measurements are made by apply- 
ing the signals to the -i-input and -input connectors. Set 
the input coupling switches to the same position, AC or 
OC, depending on the measurement being made. In 
differential measurements, only the voltage difference 
between the two signals is amplified. Common mode 
signals (common in amplitude, phase, and frequency) are 
rejected. See Fig. 1-3 A, B. and C for reference. 




Single-ended measurements often yield unsatisfactory 
results because of the interference resulting from ground- 
loop currents between the AM 502 and the device under 
test. In other cases, it may be desirable to eliminate a dc 
voltage by means other than the use of a blocking 



Fig. 1-4. Connecting a differential amplifier to a signal source. 

capacitor, which could limit the low-frequency response. 
The limitations of single-ended measurements are effec- 
tively eliminated by using differential measurements. 
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DC Offset Operation 

By using the FINE and COARSE DC OFFSET controls, 
it is possible to usethe AM 502 differentially in a slide-back 
mode, to observe a small signal whose dc potential 
difference may be considerable. The offset voltage is 
continuously adjustable from plus 1 volt to minus 1 volt, 
and is internally available for all of the GAIN switch 
positions. The LF -3dB switch must be in the DC OFFSET 
position to activate the offset circuit. 



Common Mode Rejection Ratio 

The ability of the AM 502 to reject common-mode 
signals is indicated by the common-mode rejection ratio 
(cmrr)- For example, assume that a signal consists of 
unwanted 60 hertz at 10 volts peak-to-peak (common 
mode connected to both inputs], plus a desired signai at 1 
millivolt peak-to-peak (differentially connected to one 
input). The AM 502 gain is set at 200. The output of the AM 
502 shows the desired signal at an amplitude of 0.2 volt (1 
millivolt X 200). and the 60 hertz signal is viewed at an 
amplitude of 0.02 volts. The cmrr in this application is 
100,000 to 1. This figure is calculated by multiplying the 
value of the common-mode signal (10 volt) by the gain of 
the amplifier (200) for a product of 2000 volts, Th is product 
is divided by the observed 60 hertz voltage at the output 
(0.02 volt) and result is the cmrr, 100.000 to 1 . (t would, of 
course be impossible to view the 1 millivolt signal 
superimposed on the 60 hertz signal by using single input 
methods. 









Degradation of Common Mode Rejection^ 

There are a number of factors that degrade common- 
mode rejection ratio (cmrr). The principat reguirementfor 
maximum rejection is for the common-mode signal to 
arrive at the input FET gates at the same phase and 
amplitude, A difference of only 0.01% in the attenuation 
ratios of the input attenuators will reduce the rejection 
ratio to 10,000 to 1. Also, any difference in source 
impedance will degrade the rejection ratio. Figures 1-5 
and T-6 show common-mode rejection degradation due to 
differences in source impedance. The frequency of the 
common-mode signal also affects the common-mode 
rejection ratio. Generally, as the frequency of the input 
signal increases, the common-mode rejection ratio is 
more difficult to maintain. 



A, 9.90 volts 



B, 9.95 volte 



source Z 
= lOltn 



equal 
generators 



(A) 





Differential 

Amplifier 



source Z 
=^5 kO 



e-A -0.5 volt 



Apparent CMRn=^^ s 200:1 
,05 V 



A, 9.9990 volte 









oO 






source A 

= 100 n 



riT 



8, 9.9995 volts 

ihHI- 



r 

equal 10-votf 
generators 




DHferenllal 

Amplifier 



(B) 



B-A = . 0005 volt 



10V 



Apparent CMRR ^ =20,000:1 

.0005 V 
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Ftg, 1-S. Relationship of test point source Impedance to the 
amplifier Input Impedance and the apparent CMRR caused by (A) 
large difference between test-point Impedances and (6) low 
Impedance test points. 



1*6 
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Fig. 1-6. Simplified input circuit and table sbowlng the change In 
apparent CMRn due to 10X probes that are within 1, 2, and of 
their attenuation values (with matched 1 megohm realeton]. 



The high frequency cmrr will also depend upon the 
signal source impedance, since various shunt 
capacitances between the source and the input gate must 
charge and discharge through that impedance. 



Outside influences such as magnetic fields can also 
degrade the performance, particularly when low level 
signals are involved. Magnetic interference may be reduc- 
ed by using identical signal transporting leads to the two 
inputs. Twist the two leads together over as much of their 
length as possible. Low-frequency measurements can be 
similarly protected by using a shielded cable that contains 
a twisted pair of conductors. 









oO 
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Section 2— AM 502 



SPECIFICATION AND 
PERFORMANCE CHECK 

SPECIFICATION 



Periormance Conditions 

The electrical characteristics are valid only if the AM 
502 has been calibrated at an ambient temperature 
between +20° C and +30° C and is operating at an ambient 
temperature between 0°C and +50° C unless otherwise 
noted. 



Items listed in the Performance Requirements column 
of the Electrical Characteristicsare verified by completing 
the Performance ChecK in this manual. Items listed in the 
Supplemental Information column are not verified in this 
manual; they are either explanatory notes or performance 
characteristics for which no limits are specified. 



Table 2-1 

ELECTRICAL CHARACTERISTICS 



Characteristics 


Performance Requirements 


T— ^ ■ — 

Supplemental Information 


Gain 

Normal Mode 


too to 100,000 within 2%. ^ 
10 steps In 1, 2. 5 sequ#<». 




+100 Mode 


1 to 1000 within 2511 .’ 




Variable Range 

1 




Continuously variable uncal- 
ibrated gain to at least 2,5 times 
the calibrated gain setting. 


Frequency Response ' 

Direct Coupled 


dc to 1 MHz 


With Gain control set to 20K 
or less, selectable HF -3dB 
points are within +ldB, --2dB, 
Upper — 3dB point reduces to 
500 KHz at 50K gain, and 
250 KHz at 100K gain. 


AC Coupled 


2 Hz or less, at lower 
frequency -3dB point to 1 MHz, 




Bandwidth 
HF *3dB 


too Hz to 1 MHz, 9 steps in 
1-3 sequence. 


Reference approximately 5,0 V 
peak-to-peak output at 1 KHz, 


Accuracy 


+1dB. -2dB 


Reading range “2dB to —5dB. 


LF -3dB 


0.1 Hz to 10 kHz 6 steps in 
1-10 sequence. 




Accuracy { 

■ — i 


+1dB. -2dB 


Reading range -2dB to ^5dB. 
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Specification and Performance Check— AM 502 



Table 2-1 (Con't) 



CharacteHstlcs 


Performance Requirements 


Supplemental Inloimation 


Output 

Voltage Swing 


±5 V. 




Current 




i 

; ±20 mA 


Ro 




5 n or less 


Minimum Load 
Impedance 




250 0 


Common Mode 

Normal Mode 
flange 


±5 V. 




flejection Range 


100 dB. dc to 50 kHz. 


Direct coupled with Inputs 
shorted together. 


-^100 Mode 
Range 


±50 V. ' 




Rejection Range 


50 dB. dc to 50 kHz. 


Direct coupled with less than 
100 V peak-peak sine-wave Input. 


DC Offset 
Range 




’ 

At least -I- and - 1 V, 


Maximum Safe Input 
Voltage 

Direct Coupled 

Normal Mode | 


I 


15 V (dc plus peak ac) to 
5 MHz or less. 


-HI 00 Mode 




350 V (dc plus peak ac) to 
5 MHz or less. 


AC Coupled 


i 


350 V (dc plus peak ac) with 
coupling capacitor precharged. 


Maximum input Gate 
Current (each input) 




50 pA at 25*^ C, 


Noise (Referred to 

Input) ] 

NORM mode 

i 


! 

^25 fjV, tangentially 
measured with 25 Q 
j or less source resistance. 


10 Hz to 1 MHz selected 
bandwidth. Typically 
^.0 nV/%/Hz above 1 kHz. 


^100 Mode 

I 

I 


I 

I 


Typically ^.0 uV /\/»2 
from 1 kHz to 9 kHz, 
decreasing in a t/F 
fashion to ^00 nV/%/Hz 
above 30 kHz. 


Voltage Drift with | 

Time | 


I 

I ! 








Short Term 1 * 10//V (peak-to-peakl per hour 
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Specfficatlon and Performance Check— AM 502 



Table 2-1 (cont) 



Characteristics 


Performance Requirements 


Supplemental Information 




Long Term 




20juV (peak'to-peak) per hour. 


Voltage Drift with 
Temperature 


1 


100 /iV per'C. 

I 


Input R and C ! 


Resistance. 1 Mn. 

Capacitance. Approximately 47 pF. 



Table 2-2 

ENVIRONMENTAL 



Characteristics 


Information 


Temperature 

Operating 


0®Cto +50*0 


Storage 


-40*0 to +75’ C 


Altitude 

Operating 


To 15.000 feet: maximun 
operating temperature 
decreased by 1“ C/1 000 
feet from 5000 to 15,000 feet. 


storage 


To 50,000 feet. 


Vibration ^ 

Operating and 
Non-operating 


Vtfith the instrument complete 
and operating, vibration freq- 
uency swept from 10 to 55 to 
10 Hz at 1 minute per sweep. 
Vibrate 15 minutes in each of 
the three major axes at 0.015 
inch total displacement. Hold 
10 minutes at any major reson- 
anace, or in none, at 55 Hz. 
Total time 75 minutes. 


Shock 

Operating and 
Non-operating 


30 g's 1/2 sine. 11 ms duration, 

2 shocks in each direction along 

3 major axes, for a total of 18 
shocks. 



Table 2-3 

PHYSICAL CHARACTERISTICS 



Characteristics 


Inforrnation 


Overall Dimensions {measured at maximum points) 
Height , 


5.0 inches 
12.7 centimeter 


1 

Width ^ 


1 — 

‘ 2.5 inches 

[ 6,35 centimeter 


Length j 


11,8 inches 

1 30.0 centimeter 


Net Weight (Instrument Only) 

! 


1 .3 lbs. 

1 .32 kilograms 
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PERFORMANCE CHECK 



Introduction 

This procedure checks the electrical characteristics of 
the AM 502 that appear in the Specification section of this 
manual. If the instrument fails to meet the requirements 
given in this performance check, the calibration 
procedure should be performed. This procedure can also 
be used by an incoming Inspection facility to determine 
acceptability of performance. 

The electrical characteristics in Section 2 are valid only 
if the AM 502 is calibrated at an ambient temperature of 
+20** C to +30® C and operated at an ambient temperature 
of 0*C to +50“ C. Forced air circulation is required for 
ambient temperature above +40® C. 

Tolerances that are specified in this performance check 
procedure apply to the instrument under test and do not 
include test equipment error 



Test Equipment Required 

The following test equipment, oraquivalent, is required 
to perform the performance check. Test equipment 
characteristics listed are the minimum required to verify 
the performance of the equipment under test. Substitute 
equipment must meet or exceed the stated requirements. 
All test equipment is assumed to be operating within 
tolerances. 



Special test devices are used where necessary to 
facilitate the procedure. Most of these are available from 
Tektronix, Inc. and can be ordered through your local 
Tektronix Field Office or representative. 



Table 2-4 

LIST OF TEST EQUIPMENT REQUIREMENTS 



i Perfonnance 

Description Requirements . Applications 


Example 


Oscilloscope 


Bandwidth, dc to 2 MHz; { Used throughout pro- 
Minimum delleotion , cedure to provide 

factor, 20 mV/div; display, 

sweep rate, .2 ms/div^ 
to 1 /rs/div; accuracy, 
within 3%, '<> 


TEKTRONIX 5110. 
5A13N. 5B10N. 


Power Module ! 


Three compartments or 
more. 


AM tests 


TEKTRONIX TM 503 or 
TM 504. 


Calibration Gen- 
erator 


I 

Amplitude calibration, ; 

5 mV to 10 V: accuracy, 
±0.25% into 1 MQ: out- 
put. square wave at 
approximately 1 kHz. 


' 1 

Amplifier gain check | 

1 


1 TEKTRONIX PG 506 
Calibration Generator' 

1 


Function Generator 


1 

Waveforms, sine and 
square; voltage ampl- 
itude, 10 V p“p; freq- 
uency range, 1 kHz to 
50 kHz; accuracy, with- 
in 3%. 


1 

Signal generation 
for cross neutral- 
ization and high 1 

frequency cmrr 
check. 


TEKTRONIX FG 501 
Function Generator.* 

i 

1 


Termination 


Impedance, 50 Q; accur- 
acy, within 2%; conn- 
ectors, bnc. 


Output termination 
for signal gen- 
erator. 


Tektronix Part No. 
011-0049-01 


Attenuator, 10X 
(4 required) 


Impedance, SO O; accura- 
cy, within 2%: conn- 
ectors. bnc. 


Output attenuation 
for signal gen- 
erator. Noise check. 


Tektronix Part No. 
011-0059-02 


Coaxial cable ' 

(2 required] 


Impedance. 50 Q; length, 
36 inches: connectors, 
bnc. 


Provides signal 
interconnection. 


Tektronix Part No. 
012-0057-01 



‘ Requires TM 500-Serles power module 
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Preliminary Procedure 

1 . Ensure that aU test equipment and the AM 502 under 
test are suitably adapted to the line voltage to be applied. 
Refer to the installation section of the power module 
manual. 



2. Ensure that all test equipment is suitably adapted to 
the applied line voltage. 



3. Install the AM 502 into the power module, and if 
applicable, install the TM 500 series test equipment into 
the test equipment power module. 



Time Base Plug-In 



Time/Oiv .5 ms 

Variable [cal in) 

Triggering 

+ Slope selected 



Mode 

Coupling 

Source 

Position 

Display Mode 
Magnifier 



p-p auto 
ac 

internal 

Set so trace starts at left 
side of graticule, 
main sweep 
XI 



Calibration Generator 



4. Connect the equipment under test and the test Amplitude t V 

equipment to a suitable line voltage source. Turn all 
equipment on and allow at least 20 minutes for the 
equipment to stabilize. 



PERFORMANCE CHECK PROCEDURE 



Initial Control Settings 

Set the following controls during warm-up time; 






NOTE 









AM 502 









STEP GAIN DC BAL 
^100 

DC OFFSET 

FINE and COARSE 
GAIN 
CAL 

HF -3dB 
LF -3dB 
* AC 
-r GNO 
-AC 
-GNO 



midrange 
pushbutton ot|^ 

midrange 

100 

fully clockwise (cal) 
1 MHz 
DC OFFSET 
pushbutton out 
pushbutton out 
pushbutton out 
pushbutton In 






r/ie osciUoscope vertical amplifier system gairr, 
the 50-ohm termination, and 50-ohm affeouafor 
are required to be caiibrated within 0.5% ac* 
curacy prior to proceeding with Steps 1 and 2. 
The PG 506 calibration generator may be used 
to set the system to 0.5% accuracy. 



1. Check Amplifier Gain. Gain Accuracy is within 
2 % 

a. Connect the calibration generator to the AM 502 - 
input connector through a 50-ohm cable, a 50-ohm 10X 
attenuator and 50*ohm terminator. 



Oscilloscope 



b. Connect a 50-ohfn cable from the AM 502 OUTPUT 
connector to the vertical amplifier input connector, 



Intensity. Focus 



Set for well-defined trace 
and normal brightness. 



Vertical Amplifier 



c. Adjust the AM 502 DC OFFSET controls (FINE and 
COARSE) until the OVER RANGE indicator light goes out. 
Position the crt display to the center of the graticule with 
the vertical amplifier position control. 



Volts/Div 
- Input 
Variable 



1 V 
dc 

fully clockwise (cal) 



d. Check-using the AM 502 GAIN and calibration 
generator amplitude settings given in Table 2-5. check the 
vertical deflection within the given limits. 
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NOTE 

The OVER RANGE indicator fight must remain 
off during ait switch settings. Adjust the DC 
OFFSET controfs as required during the check 
procedure. 



NOTE 

tnstait both ptug~in side covers and insert plug* 
in into power module for checking gain below 
5K setting to minimize noise on the dispiay. 



Table 2-5 



AMPLIFIER GAIN ACCURACY 


i 

AM 502 
GAIN 
Setting 


i 

AM 502 
HF -3 dB 
Switch Setting 


Calibration 

Generator 

Amplitude 

Setting 


Vertical 
Deflection 
In Divisions 


100 


1 MHz 


1 V 


4,9 - 5.1 


200 


1 MHz 


.5 V 


4.9 - 5,1 


500 


1 MHz 


.2 V 


4,9 - 5,1 


IK 


1 MHz 


.1 V 


4 .9 - 5,1 


2K 


t MHz 


50 mV 1 


4 . 9.51 ,0'^ 


5K 


1 MHz 


20 mV 


4.9 - 5.1 


10K 


10 kHz 


to mV 


4.9 e 5.1 


20K 


10 kHz 


5 mV 1 


4.9 - 5.1 


50K 


10 kHz 


2 mV 


1 4.9 - 5.1 


100K 


10 kHz 


1 mV 


4.9 -5.1 



2. Check h- 100 Amplifier Gain Accuracy. Gain 
Accuracy Is within 2% 

a. Disconnect all cables and repeat Step i partsa.b.c, 
and d. 



b. Set the AM 502 GAIN switch to tOK and the HF -3 
dB switch to 1 MHi: push in the -^100 pushbutton. 



c. Set the calibration generator amplitude control to 
1 V, Adjust the AM 502 DC OFFSET control (FINE and 
COARSE) until the OVERRANG E indicator light goes out 



d. Position thecrt display to the center of the graticule 
with the vertical amplifier position control. 

e Check— the crt display amplitude for 4 9 to 5 i 
divisions. 



f. Disconnect the 50-ohm terminator from the AM 502 
+ input connectorand connect ittothe- input connector. 
Push in the + input GND pushbutton and push and release 
the - input GND pushbutton, 

g. Check— repeat parts d* e. and f of this step. 

h. Disconnect the 50-ohm termination, 1 0X attenuator* 
and cable. 



3. Check Common Mode Rejection. Rejection Ratio 
is 100 dB, do to 50 kHz 

a. Connect a dual-input connector cable between the 
AM 502 -h Input and - input connector. 

b. Set the AM 502 -5-100 pushbutton out; the - input 
and “ input AC and GND pushbuttons out, and the GAIN 
switch to 100. 

c. Set the AM 502 HF -3 dB switch to ,3 MHz and the LF 
-3 dB switch to OC. 

d. Set the vertical amplifier deflection factor for 
10 mV/di V, 



e. Connect a 50-ohm cable from the function 
generator to the center connector of the dual-input 
connector. Set the function generator for a 10 V* 50 kHz 
sine-wave output signal, with DC offset set to 0 at <1 V, 

f. Adjust vertical amplifier position to center display on 
screen. 



g. Check— the crt display for one division of vertical 
deflection or less. 



4. Check -F100 Common Mode Rejection. Rejection 
Ratio is 50 dB, dc to 50 kHz 

a. Disconnect the 50-ohm cable from the function 
generator and connect It to the calibration generator 
output. Press in the ^100 pushbutton, 

b. Set the vertical amplifier deflection factor for 
100 mV/div, 



c. Set the calibration generator for a 100 volt, square- 
wave output signal 



d. Check— crt display for 3,1 divisions or less of 
vertical deflection. 



e Disconnect the dual-input connector and 50-ohm 
cable from the AM 502 incut connectors. 
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5. Check HF -3 dB Bandwidth. Accuracy is +1 dB, 
-2 dB 

a. Set the AM 502 HF -3 dB switch to 1 MHz. the - 
input pushbutton to GND, and -^100 pushbutton out. 



b. Set the vertical amplifier deflection factorto 1 V/dlw, 
and the time-base sweep rate to 1 ms/div. 



c. Set the function generator controls for a 50 mV, 1 
kHz sine-wave output signal. (Use appropriate attenuation 
to eliminate input overdrive condition.) 



d. Connect a 50-ohm cable from the function 
generator to the AM 502 -i- input connector. Adjust the 
vertical deflection amplitude for a five-division display. 



e. Set the function generator output frequency to 1 
MHz. 



f. Check— the amplitude of the crt display for 3.15 to 
3.85 divisions. 



NOTE 

The specification in part f of this step must be ^ 
met before praceeding with part g of this step^ 

g. Check— the remaining settings of the HF —3 dB 
switch, using Table 2-6 as reference. (Change time-base 
sweep rate as needed for lower frequencies.) 



Table 2-6 

HF -3 ctB BANDWIDTH ACCIJBACY 



AM 502 
HF -3 dB 
Switch Setting 


1 

Function 
Generator 
Output Frequency 


Vertical 
Deflection 
in Divisions 


.3 MHz 


300 kHz 


3.15 - 3.85 


.1 MHz 


■ 100 kHz 


3.15 - 3.85 


30 kHz 


30 kHz 


3.15 - 3.85 


10 kHz 


10 kHz 


3.15-3.85 


3 kHz 


3 kHz 


3.15-3.85 


1 kHz 


1 kHz 


3.15 - 3.85 


.3 kHz 


1 300 Hz 


3.15-3.85 


.1 kHz 


100 Hz 


3.15-3.85 



I, Set the HF -3 dB switch to 1 MHz. 



6* Check LF “3 dB Bandwidth. Accuracy is +1 dB, 
-2 dB 

a. Check— the settings of the LF -3 dB switch, using 
Table 2-7 as reference. Adjust the time-base sweep rate to 
obtain an appropriate display. 



Table 2-7 



LF -3 dB BANDWIDTH ACCURACY 



AM S02 


Function 


I Vertical 


LF -3 dB 


Generator , 


1 Deflection 


Switch Setting 


Output Frequency I 

1 1 1 


1 in Dtvtsions 

1 — — 


10 kHz 


10 kHz 


3,15 - 3.85 


1 kHz 


' TitHi ! 


3.15-3.85 


,1 kHz 


.1 kHz j 


3,15-3,85 


10 Hz 


10 Hz 


, 3,15- 3,85 


1 Hz 


1 Hz ! 


3.15-3.85 



NOTE 

The components used in the J Hz position are 
afso used in the other positions of the switch: 
therefore, the toierancs of the J Hz position is 
checked. 



b. Press in the AM 502 + input AC pushbutton. Set the 
function generator controls for a 2 Hz output signal. 



c. Check— the amplitude of the crt display for 3,15 to 
3.85 divisions. 



d. Disconnect the 50-ohm cable from the AM 502 -- 
input connector and connect it to the — input connector. 



e. Press in the AM 502 input GND pushbutton and - 
input AC pushbutton. Press to release the - input GND 
pushbutton. 



f. Check— the amplitude of the crt display for 3.15 to 
3.85 divisions. 



g. Set the LF -'Z dB switch to the DC OFFSET position. 
Press in the AM 502 - input GND pushbutton. 



h. Disconnect the 50-ohm cable from the AM 502 - 
input connector. 
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7. Check Overall Noise (Tangentially Measured) 

a. Set the AM 502 QAIN control to 100K; press in to 
release the + input AC and QNO pushbutton, and the - 
input AC pushbutton. 



b. Set the vertical amplifier deflection factor to 5 V/dIv. 
Set the time-base sweep rate to 1 0 ^diy, and the trigger 
source switch to external. 



c. Connect a SO-ohm termination to the AM 502 + 
input connector; connect four series-connected 10X 
attenuators to the 50-ohm termination. 



d. Connect a 50-ohm cable from the calibration 
generator fast-rise output connector to the end of the 
attenuator string. Set the pulse duration control for 1 ms. 



e. Adjust the AM 502 DC OFFSET controls (FINE and 
COARSE) until the OVER RANGE indicator tight goes out. 



t. Adjust the calibration generator pulse amplitude 
control and observe two noise bands as shown in Fig. 2-1 A 
(remove one attenuator if necessary, to produce the 
desired display). 

g. Decrease the calibration generator pulse amplitude 
until the noise bands just merge. See Fig. 2-1 B. 

y 

h. Remove three of the attenuators and connect the 
signal through the 50-ohm attenuator (including the SO- 
ohm termination]* to the vertical amplifier input and 
measure the pulse amplitude. Calculate the tangentially 
measured display noise as follows: 




Fig. 2-1. Typicil display of (A) two nolaa t>anda and (B] noise 
bamto 



Noise (In ^V) - 



Signal level (measured in part h] 
Attenuation Removed 



Typical figures are: 



K Disconnect all cables and equipment. 



12 mV 
10 *' 



= 12 X 10“^ = 



12 fN of noise 



This completes the Performance Check of the AM 502 
Differential Amplifier* 
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ADJUSTMENT 



Introduction 

This adjustment procedure is to be used to restore the 
AM 502 to the original performance specification. Adjust- 
ment need not be performed unless the instrument fails to 
meet the Performance Requirements of the Electrical 
Characteristics listed in the Specification section, or the 
Performance Check cannot be completed satisfactorily. 



Test Equipment Required 

The test equipment listed in Table 3-1, or equivalent, is 
required for adjustment of the AM 502. Specifications 
given for the test equipment are the minimum necessary 
for accurate adjustment and measurement. All test equip- 
ment is assumed to be correctly calibrated and operating 
within specification. 



Completion of all adjustment steps in this procedure 
ensures that the instrument will meet the performance 
requirements listed in the Specification section. However, 
to fully ensure satisfactory performance, it is recommend- 
ed that the Performance Check be performed after any 
adjustment is made. 



If other test equipment is substituted, control settings 
or calibration setup may need to be altered to meet the 
requirements of the equipment used. 



Services Available 

Tektronix, Inc. provides complete instrument repair 
and adjustment at local Field Service Centers and at the 
Factory Service Center, Contact your local Tektronix 
Field Office or representative for further information. 



A flexible plug-in extender, Tektronix Part No. 067- 
0645-03, is useful for troubleshooting or adjusting the AM. 
502: however, the complete Adjustment Procedure can be 
performed without use of the extender. Remove the power 
module cabinet to make adjustments to the AM 502 inside 
the power module. 
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Table 3-1 

LIST OF TEST EQUIFMENT REQUIREMENTS 



Description 


Pertormance 

Requlraments 


Appllcationt 


Example 


Oscilloscope 


Bandwidth, dc to 2 MHz: 
minimum deflection 
factor, 20 mV/div; 
sweep rate, 2 ms/div 
to 1 ^/div; accuracy, 
within 3% 


Used throughout pro- 
cedure to provide 
display 


TEKTRONIX 5110. 
5A13N.5B10N 


Digital Voltmeter 


Range, 0 to 50 V; accuracy, 
within 0.1% 


Voltage measurements. 
Output voltage flatness 
check. 


TEKTRONIX DM 501 Digital 
Multimeter/ 


Power Module 


Three compartments 
or more. 


All tests 


TEKTRONIX TM 503 or 
TM 5CW. 


Calibration Gen- 
erator 


Amplitude calibration, 

5 mV to 10 V; accuracy, 
±0.25% into 1 MO; out- 
put, square wave at 
approximately 1 kHz. 


Amplifier gain check 


TEKTRONIX PG 506 
Calibration Generator.* 


Function Generator 


Waveforms, sine and 
square; voltage ampl- 
itude, 10 V p-p; freq- 
uency range, 1 kHz to 
50 kHz; accuracy, with- 
in 3%. 


Signal generation 
for cross neutrai- 
ization and high 
frequency cmrr check. 


TEKTRONIX FG 501 
Function Generator.' 


Autotransformer 
with ac voltmeter 


Capable of supplying^ ; 

an output voltage from 
90 to 132 V, ac; 120 
watts of power at the 
upper limit. 


Power supply check. 


General Radio W10MTR3W 
Variac Autotransformer. 


Input RC normalizer 


Time constant, 1 MO x 
47 pF; connectors, bnc. 


Input capacitance 
check. 


Tektronix Part No. 
067-0541-00 


Termination 


Impedance, 50 Q; conn- 
ectors, bnc. 


Output termination 
for signal gen- 
erator. 


Tektronix Part No. 
011-0049-01. 


Attenuator, 10X 
(4 required) 


Impedance, 50 0; conn- 
ectors, bnc. 


Output attenuation 
for signal gen- 
erator. Noise check. 


Tektronix Part No. 
011-0059-02 


Coaxial cable 
(2 required) 


Impedance, 50 0; length, 
36 inches; connectors, 
bnc. 


Provides signal 
interconnection. 


Tektronix Part No. 
012-0057-01, 



'Requires TM 500 Series power modute 
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Preparation 



Time Base Plug-in 



a. Remove the left and right side covers of the AM 502 
to gain access to the componentside of the circuit boards. 
Pull the rear end of the side cover outward from the side of 
the instrument (the cover snaps into place). 



b. Install the AM 502 into the left power module 
compartment, or if appropriate, connect the AM 502 to the 
power module by means of the flexible plug-in extender. 



c. Set the power module for the line voltage to be 
applied (see power module manual] and connect it to the 
variable autotransformer; connect the autotransformer to 
the line voltage source. 8e sure that the power switch is 
off. 



d. install the TM 500-series equipment inciuding the 
AM 502 into the power module. 



Time/Di V 
Variable 
T riggenng 
-H Slope 
Mode 
Coupling 
Source 
Position 

Display Mode 
Magnifier 



.5 ms 
(cal in) 

selected 

peak-to-peak Auto 
ac 

internal 

Set so trace starts 
at left side of graticule, 
main sweep 
XI 



ADJUSTMENT PROCEDURE 

1. Check +15 Volt Power Supply 

8. Connect the Olgital voltmeter between the +15 V 
test point on the Main circuit board, and chassis ground. 
See Fig. 3-1 for voltage test point location. 



e. Connect all test equipment to a suitable line voltage 
source. 



1. Turn on all test equipment and allow at least 20 
minutes for the equipment to warm up and stabilize. 



b. Check— for a meter reading of +14.25 to +15.75 
volts. 



Initial Control Settings 






5T 






Disconnect the digital voltmeter. 

^^2. Check —15 Volt Power Supply 






Set the following controls during warm-up time: 



a. Connect the digital voltmeter between the —15 V 
test point on the Main circuit board, and chassis ground. 
See Fig. 3-1 for voltage test point location. 



b. Check— for a meter reading of -14.25 to -1575 
AM 502 volts. 



STEP GAIN DC BAL 


midrange 




H-100 

DC OFFSET 




pushbutton out 


c. Disconnect the digital voltmeter. 


(FINE and COARSE) 
GAIN 


midrange 

100 


3, Check *fS Volt Power Supply 


CAL 




fully clockwise (cal) 


a. Connect the digital voltmeter between the +5 V test 


HF -3dB 




.1 kHz 


point on the Main circuit board, and chassis ground. See 


LF -3d8 




10 kHz 


Fig. 3-1 for voltage test point location. 


+ AC 




pushbutton out 




+ GND 




pushbutton in 




-AC 




pushbutton out 


b. Check— for a meter reading of +4.50 to -*-5.50 volts. 


- GND 




pushbutton in 






Oscilloscope 


c. Adjust the autotransformer output voltage from the 


Intensity. Focus 




Set for well-defined 


low limit to the high limit as indicated in Table 3-2, Meter 
reading should not vary more than ±500 millivolts. Repeat 






trace and normal brightness, 


this check for the +15 volt and -15 volt supplies, except 




Vertical Amplifier 


the meter reading should not vary more than ±750 
millivolts. Return the autotransformer to the nominal line 


Volts/Div 




1 V 


voltage setting. 


+ Input 




dc 




Variable 




fully clockwise (cal) 


d. Disconnect the digital voltmeter. 
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R269 

V AH I ABLE 

+5 V gain DC BAL 
Test Point 
(R532) 



R461 

COURSE STEP 
GAIN DC BAL 



R105 

+ INPUT GATE 
LEAKAGE CURRENT 



R205 

- INPUT GATE 
LEAKAGE CURRENT 
COMP 



R40 

ATTEN DC 
CMRR 




C32-C35 
+ ATTEN 
COMP 



C52-CS5 
- ATTEN 
COMP 



CSO 
* INPUT 
COMP 

P40 



R191 
OUTPUT DC 
LEVEL 



+15 V 
Test Point 
(R916) 



-IS V 
Test Point 
{R990) 



R159 

GAIN 




C222 

+ INPUT CROSS 
NEUTRALIZATION 



C122 

- INPUT CROSS 
NEUTRALIZATION 



CSO 

+ INPUT 
COMP 



1532 + OA 






Fig. 3-1. Locettan of powsr supply test points, snd ell edjustnwnls. 









Table 3-2 



POWER MODULE UNIVERSAL TRANSFORMER 



tine 

Selector 


Regulating Ranges 


Block 

Portion 


110-Volts Nominal 


220-Volts NominsI 


L 


90 Vac to 110 Vac 


180 V ac to 220 V ac 


M 


99 V ac to 121 V ac 


198 V ac to 242 V ac 


H 


10B V ac to 132 V ac 


216 Vac to 264 Vac 


Line Fuse 
Data 


1 .6 A slow-blow 


0.8 A slow-blow 



4. Adiust Step Gain AC Balance 

a* Connect a 50-ohm cable from the AM 502 OUTPUT 
connector the vertical amplifier input. 



b. Check — for a trace shift of not more than three 
divisions vertically while switching the AM 502 GAIN 
switch bwtween the 100 and 100K positions. 



c. Adj ust — Step Gain AC Bal , R1 St * for m inimum trace 
shift while switching the AM 502 GAIN switch between the 
100 and 100K positions. See Fig. 3-1 for adjustment 
location. 



d. Return the AM 502 GAIN switch to the 100 position. 



5. Adjust Variable Gain DC Balance 

a. Set the vertical amplifier deflection factor to .1 V/div. 



b. Check— for a trace shift of not more than one 
division vertically while rotating the AM 502 CAL control 
from fully clockwise to fully counterclockwise position. 



c. Adjust — Variable Gain DC BAL, R269, for minimum 
trace shift while rotating the AM 502 GAL control from fully 
clockwise to fully counterctockwisa position. See Fig, 3-1 
for adjustment location. Return control to the fully 
clockwise position and note the position of the trace. 
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6. Adjust Output DC Level 

a. Set the vertical amplifier deflection factor to 10 
mV/div. 



b. Without changing the AM 502 control positions 
from the previous step, note the position of the trace* 



c* Adjust— Output DC Level, R191, to place trace at 
same position as was established in Step 5 part c. 



b. Press in to release the — GND pushbutton* 



c. Adjust— the — input Gate Leakage Current Comp, 
R205, while alternately depressing and releasing the - AC 
pushbutton, for minimum trace shift. 



d. Press in the — GND pushbutton, and press in to 
release the -AC pushbutton. Remove the termination 
from the input connector 



7. Adjust Coarse Step Gain DC Balance 

a. Set the vertical amplifier deflection factor to 2 V/div* 
Position the trace to the center of the graticule. 



b. Set the LF — 3 dB switch to the DC position (not DC 
OFFSET), the GAIN switch to 10K, and STEP GAIN DC 
BAL control to midrange. Leave the other AM 502 controls 
as rn the previous step. 



NOT£ 

The oscilloscope verf/ca/ amplifier system gain, 
the 50-ohm termination, and 50~ohm attenuator 
are required to be caiibrated within 0,5% ac- 
curacy prior to proceeding with Steps 10 and 11. 
The PG 506 calibration generator may be used 
to set the system to 0.5% accuracy. 



c. Adjust— Coarse Step Gain DC Bal, R461, to return 
trace to the center of the graticule. See Fig, 3-1 for 
adjustment location. 



d. Turn the AM 502 STEP GAIN DC SAL control fully ^ 
clockwise and fully counterclockwise, and observe trace " 
sh ift of at least two di visions above and below the g raticu le 
centerline, respectfully. Return the trace to the graticule 
center* 



10, Check Amplifier Gain, 

Set the vertical amplifier deflection factor to 



a. 

0,2 V/div. 
vV 

Set the AM 502 GAIN control to 100, the LF *3dB 
switch to DC OFFSET, and the HF -3dB switch to 1 MHz* 



b 



c. Connect the calibration generator to the vertical 
amplifier input, using a 50-Ohm cable. 



8. Adjust + Input Gate Leakage Current 
Compensation 

a. Connect a 50-ohm termination to the AM 502 + 
input connector. 



b. Set the vertical amplifier def lection factor to, 1 V/div. 
Press in to release the ^ GND pushbutton. 



c. Adjust— the + Input Gate Leakage Current Comp. 
R105, while alternately depressing and releasing the +AC 
pushbutton, for minimum trace shift. 



d. Press in to release the +6ND and +AC pushbut- 
tons. Remove the termination from the + input connector. 



9. Adjust — Input Gate Leakage Current 
Compensation 

a. Connect a 50-ohm termination to the AM 502 — 
input connector. 



d. Set the calibration generator for a five-division, 
square-wave display; set the Deflection Error control for 
zero per cent error. Disconnect the SO-ohm cable from the 
vertical amplifier input. 

e. Connect the calibration generator to the AM 502 -r 
input connector through a 5G-ohm cable, a 50-ohm 10X 
attenuator, and a 50-ohm termination. (This reduces the 
generator output by 50%,) 

f. Connect a 50-ohm cable from the AM 502 OUTPUT 
connector to the vertical amplifier input connector. Set the 
vertical amplifier deflection factor to 1 V/div. 



g. Adjust the AM 502 DC OFFSET controls (FINE and 
COARSE) until the OVER RANGE indicator light goes out. 
Position the crt display to the center of the graticule with 
the vertical amplifier position control. 



h. Adjust — Gain, R159, for a five-division display 
amplitude. 
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i. Rotate the AM 502 CAL control fully 
counterclockwrse and check for two divisions or less of 
display amplitude. 



j. Set the AM 502 CAL control fully clockwise and in 
the detent position. 



k. Check— using the AM 502 GAIN and calibration 
generator amplitude settings given in T able 3-3, check the 
vertical deflection within the given limits. 



NOTE 

The OVER RANGE indicator tight must remain 
off durmg att switch settings. Adjust the DC 
OFFSET controis as required during the check 
procedure. 

NOTE 

tnstatt both p/ug-/n side covers and insert ptug- 
in into power module for checking gain below 
5K setting to minimize noise on the display. 



Table 3-3 



AMPLIFIER GAIN ACCURACY 







Calibration 




AM S02 


HF -3 dB 1 


Generator 


Vertical 


GAIN 


Switch 


Amplitude 


DeflecUon 


Setting 


Setting 


Setting 


In Divisions 


100 


1 MHz 1 


i 1 V 


4.9 - 5.1 


200 


1 MHz ' 


,5 V 


4.9 - 51 


500 


1 MHz 


.2 V 


4.9 - 5.1 


IK 


1 MHz 


.1 V 


4.9 - 5.1 


2K 


1 MHz 


50 mV 


4.9 - 5.1 


5K 


1 MHz 


20 mV 


4,9 - 51 


10K 


10 kHz 


10 mV 


4.9 - 5.1 


20K 


10 kHz 


5 mV 


4.9 - 5,1 


50K 


10 kHz 


2 mV 


4.9 - 5.1 


100K 


10 kHz 


1 mV 


4.9 - 5.1 



11. Check -MOO Amplifier Gain Accuracy, Gain 
Accuracy is within 2% 

a. Disconnect ad cables and repeat Step 10 parts a 
through f. 



b. Set the AM 502 GAIN switch to 1 0K and the H F -3dB 
switch to 1 MHz: push in the ^ 100 pushbutton. 



c. Set the calibration generator amplitude control to 

1.0 V, Adjust the AM 502 DC OFFSET control (FINE and 
COARSE) until the OVER RANGE indicator light goes out. 



d. Position the crtdisplay to the center of the graticule 
with the vertical amplifier position control. 



e. Check— the crt display amplitude for 4,9 to 5.1 
divisions. 



f. Disconnect the 10X attenuator from the AM 502 -r 
input connector and connect it to the - input connector. 
Push in the 4* input GND pushbutton and push in to 
release the - input GND pushbutton. 



g. Check— repeat parts d and e of this step. 



h. Disconnect the 50-ohm termination, 10X attenuator, 
and cable. 

12. Adjust Input Cross Neutralization 

a. Set the AM 502 -h 100 pushbutton out, the + and - 
input GND pushbuttons out, the + and - AC pushbuttons 
in . the LF -3dB switch to DC, and the GAIN switch to 1 00. 



b. Connect a 50-ohm termination and a 1 0X attenuator 
to the AM 502 ^ input connector. 




c. Connect a 50-ohm cable from the fast-rise output of 
the calibration generator to the 10X attenuator on the 
input of the AM 502. 

d. Set the calibration generator amplitude control to 
produce a five-division cri display (1 ms period). Set the 
time-base triggering controls tor a stable, triggered dis- 
play. 



e. Check— the crt display for roll-off or overshoot 
(upper corner of the leading edge) within 0.2 division. 



f. Adjust- + Input Cross Neutralization, C222. for 
minimum roll-off or overshoot (upper front comer of the 
leading edge). 



g. Disconnect the 50-ohm termination [with 10X 
attenuator and 50-ohm cable attached) from the + input 
connector, and connect it to the — input connector. 



h. Repeat part e of this step. 



i. Adjust— -Input Cross Neutralization. C122, for 
minimum roll-off or overshoot (upper corner of the 
leading edge). 
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13. Adjust Iripyt Capacitance 

a. Disconnect the 50-ohm termination from the - 
input and connect a 47 pF Normalizer to the — input 
connector; connect the 50-ohm termination to the other 
end of the 47 pF Normalizer. 



b. Increase the signal amplitude of the calibration 
generator to maintain five divisions of display. 



c. Check— the upper front comer of the leading edge 
for roIlKjff or overshoot within 0.2 division. 



d. Adjust^ input Comp, C50. for the best upper 

comer on the leading edge of the displayed square wave. 



h. Check— the crt display for roll-off or overshoot 
(upper corner of the leading edge) within 0.2 division. 



i. Adjust Atten Comp, C52-C55, for best flat top 

(minimum roll-off or overshoot on upper front comer) on 
displayed waveform. See Fig. 3-1 for adjustment location. 



j. Disconnect the 47 pF Normalize^ 50-ohm termina- 
tion and cable from the AM 502 — input connector. 

15. Adjust High Frequency Commofi Mode 
Rejection 

a. Connect a dual-input connector cable between the 
AM 502 + input and the — input connector 



e. Disconnect the 47 pF Normalizer, with 50-ohm 
termination, 10X attenuator and 50-ohm cable from the - 
input connector and connect them to the + input connec- 
tor. 



b. Set the AM 502 ^ 100 pushbutton out; the + input 
and — input AC and GND pushbuttons out. and the GAIN 
switch to 100. 



f. Repeat part c of this step. 



g. Adjust— + input Comp, C30. for best flat top 
(minimum roll-off or overshoot on upper front comer) on 
displayed waveform. See Fig. 3-1 for adjustment locatio^^^ 



c. Set the AM 502 HF -3 dB switch to .3 MHz and LF -3 
dB switch to DC. 



oO 






Set the vertical amplifier deflection factor for 10 

^/div. 






14. 









Adjust Attenuator Compensation 

a. Press in the -^100 pushbutton. Set the vertical 
amplifier deflection factor to .1 Wdivision. 



e. Connect a 50-ohm cable from the function 
generator output to the center connector of the dual-input 
connector. Set the function generator for a 10 V, 50 kHz 
sine-wave output signal. 



b. Disconnect the TOX attenuator that is connected 
between the 50-ohm termination and the 50-ohm cable; 
reconnect the 50-ohm cable to the termination. 

c. Readjust the calibration generator amplitude con- 
trol to maintain a five-division display. 

d. Check— the crt display for roll-off or overshoot 
(upper comer of the leading edge) within 0.2 division. 

e. Adjust — h Atten Comp, C32-C35, for best flat top 
(minimum roll-off or overshoot on upper front comer) on 
displayed waveform. See Fig. 3-1 for adjustment location. 

t Disconnect the 47 pF Normalizer, 50-ohm termina- 
tion. and 50-ohm cable from the + input connector and 
connect them to the - input connector. 



f, Check“the crt display for one division of vertical 
deflection or less. 



g. Adjust— HF CMRR. Cl 50. for minimum crt display 
amplitude within one division or less. 

16. Adjust -F 100 Common Mode Rejection 

a. Set the AM 502 ^00 pushbutton in. 



b. Set the vertical amplifier deflection factor for .1 
V/div. 



c. Disconnect the 50-ohm cable from the function 
generator output and connect it to the calibration 
generator output. Set the calibration generator for a 100 
volt output signal. 



g. Readjust the calibration generator amplitude coH' 
trol to maintain a five-division display. 



d. Check -the crt display for 3.16 divisions of vertical 
deflection or less. (Disregard spikes on squarewave,) 
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e. Adjust Atten Comp, C52, and Atten DC CMRR, 

R40, for minimum crt display amplitude within one 
division or less. (Interaction between C52 and R40 will 
occur. Adjust for optimum display.) 



h. Set the HF — 3 dB switch to 1 MHz, 

18. Check LF -3 dB Bandwidth 



f. Disconnect the dual-input connector and 50-ohm 
cable from AM 502. 

17. Check HF -3dB Bandwidth 

a. Set the AM 502 HF -3dB switch to 1 MHz, the -f- 100 
pushbutton out, the - input pushbutton to GND. 



a. Check -the LF —3 dB swttch settings, using Table 3- 
5 as refererxie. (Adjust the time-base sweep rate as needed 
for lower frequency settings.) Obtain a 5 division di^iay, dc 
coupled, on each range before proceeding to Step b. 



Table 3-5 



b. Set the vertical amplifier deflection factortot V/dIv, 
and the time-base sweep rate to 1 ms/div. 



c. Set the function generator controls for a 50 mV, 1 
kHz sine-wave output signal. (Use appropriate attenuation 
to eliminate input overdrive condition.) 



d. Connect a 50-ohm cable from the function 
generator output to the AM 502 + input connector. Adjust 
the vertical deflection amplitude fora five-division display. 



LF -3 dB BANDWIDTH ACCURACY 



AM 502 


Function 


Vertical 


LF -3 dB 


Generator 


Deflection 


Switch Setting 


; Output Frequency 


In DIvlatons 


10 kHz 


10 kHz 


3.15 - 3.85 


1 kHz 


1 kHz 


3,15-3.85 


.1 kHz 


.1 kHz 


3.16-3.85 


10 Hz 


10 Hz 


3.15-3.85 


1 Hz 


1 Hz 


3.15 - 3,85 



e. Set the function generator output frequency to 1 
MHz. 









oO 






wore 






f. Check— the ampiitude of the crt display lor 
3.85 divisions. 












NOTE 



The components used in the J Hz position are 
a/so used in the other positions of the switch: 
therefore, the toterance of the J Hz pos///on is 
checked. 



b. Press in the AM 502 + input AC pushbutton. 



The specification in part f of this step must he 
met before proceeding with part g of this step. 



c. Check— the amplitude of the crt display for 3.15 to 
3.65 divisions. 



g. Check— the remaining settings of the HF — 3dB 
switch* using Table 3-4 as reference. (Change time-base 
sweep rate as needed for lower frequencies.) 

Table 3-4 



HF -3 dB BANDWIDTH ACCURACY 



AM 502 


Function 


Vertical 


HF “3 dB 


Generator 


Deflection 


Switch Setting 


Output Frequency 


in Divisions 


.3 MHz 


300 kHz 


3.15-3.85 


.1 MHz 


TOO kHz 


3.15 -3.05 


30 kHz 


30 kHz 


3,15-3.85 


10 kHz 


10 kHz 


3.15 - 3.85 


3 kHz 


3 kHz 


3.15-3.85 


1 kHz 


1 kHz 


3.15 - 3.85 


,3 kHz 


300 Hz : 


3.15 - 3.65 


J kHz i 


100 Hz 1 


3T5-3.85 



d. Disconnect the 50-ohm cable from the AM 502 + 
input connector and connect it to the — input connector. 



e. Press in the AM 502 -F input GND pushbutton and “ 
input AC pushbutton. Press to release the - input GND 
pushbutton. 



f. Check— the amplitude of the crt display for 3.15 to 
3,65 divisions. 



g. Set the LF -3 dB switch tothe DC OFFSET position. 
Press in the AM 502 — input GND pushbutton. 



h. Disconnect the 50-ohm cable from the AM 502 - 
input connector. 
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19. Check Overall Noise (Tangentially Measured) 

a. Set the AM 502 GAIN control to 100K; press in to 
release the + input AC and GND pushbutton, and the — 
input AC pushbutton. 



b. Set the vertical amplifier deflection factor to 5 
V/division. Set the time-base sweep rate to 10 ^division 
and the trigger source switch to external. 



c. Connect a 50-ohm termination to the AM 502 + 
input connector; connect four series-connected lOX 
attenuators to the 50-ohm termination. 



d. Connect a 50-ohm cabie from the caiibration 
generator fast-rise output connector to the end of the 
attenuator string. Set the pulse duration control for 1 ms. 



e. Adjust the AM 502 DC OFFSET controls (FINE and 
COARSE] until the OVER RANGE indicator light goes out. 



f. Adjust the calibration generator pulse amplitude 
control and observe two noise bands as shown in Fig. 3-2A 
(remove one attenuator if necessary, to produce the 
desired display). 









g. Decrease the calibration generator pulse amplitude 
until the noise bands just merge. See Fig. 3-26. 









h. Remove three of the attenuators and connect the 
signal through the 50-ohm attenuator (including the 50- 
ohm termination), to the vertical amplifier input and 
measure the pulse amplitude. Calculate the tangentially 
measured display noise as follows: 




Fig. 5-2* Typical disptay of (At two noise bands and (B) rtolse 
bands mergiMl, 



Noise (in fiV) = (measured in part hj 

Attenuation Removed 



Typical figures are: 



i. Disconnect alt cables and equipment. 



12 mV 

10 ^ 



= 12 X 10*^ = 12 



of noise 



This completes the Adjustment procedure of the AM 
502 Differential Amplifier. 
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MAINTENANCE AND 
INTERFACING INFORMATION 



Preventive Maintenance 

There are no special preventive maintenance 
procedures that apply to the AM 502. Reler to the power 
module Instruction manual for general preventive 
maintenance procedures and instructions. 



Corrective Maintenance 

Refer to the power module instruction manual for 
general corrective maintenance procedures and instruc- 
tions. 



Troubleshooting 

Use the Performance Check, Adjustment Procedure, 
and Circuit Description as aids to locate trouble in the 
event of equipment failure. The test equipment listed in 
the Performance Check and Adjustment Procedure will 
prove useful in troubleshooting the AM 502. 



Functions Available at Rear Connector # 

A slot between pins 23 and 24 on the rear connector 
identifies the AM 502 as a member of the signal source 
family. Insert a barrier in the corresponding position of the 
power module jack to prevent other than signal source 
plug-ins from being used in that compartment; this 
protects the plug-in should specialized connections be 
mad e to that com partment. Consu It the Bu i Id i ng A System 
section of the power module manual for further informa- 
tion. 



Signal outputs, or other specialized connections, are 
made to the rear interface connectors as shown in Fig. 4-1. 
The Signal In and Signal Ground are not factory wired. If 
Signal In connections are made, use coaxial cable. 
Connect one end to the pads as shown in Fig. 4-1 and the 
other end to the front panel bnc connector. 



REPACKAGING FOR SHIPMENT 

If the Tektronix instrument is to be shipped to a 
Tektronix Service Center for service or repair, attach a tag 
showing: owner (with address) and the name of an 
individual at your firm that can be contacted. Include 
complete instrument serial number and a description of 
the service required. 

Save and re-use the package in which your instrument 
was shipped. If the original packaging is unfit for use or 
not available, repackage the instrument as follows: 

^Surround the instrument with polyethylene sheeting to 
protect the finish of the instrument. Obtain a carton of 
corrugated cardboard of the correct carton strength 
and having inside dimensions of no less than six inches 
more than the instrument dimensions. Cushion the 
instrument by tightly packing three inches of dunnage 
or urethane foam between carton and instrument, on all 
sides. Seal carton with shipping tape or industriaJ 
stapler. 

The carton test strength for your instrument is 200 
pounds. 
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Fflctory^trvcl 



NOTE; Th*M cOifn#Ct^nsar« 
not factory wirod* 
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Ftg. 4-1. Input/Oulput nslgnincin^t resr conntctor. 






s<9 
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Section 5— AM 502 



CIRCUIT DESCRIPTION 



Introduction 

This section of the manual contains a description of the 
circuitry used in the AM 502 Differential Amplifier. In- 
dividual descriptions are separated into the following 
parts; Input Coupling, input Attenuators, Input Overdrive 
Protection, Gate Current Compensation, Preamp, 
Floating Power Supply, Common Mode Rejection, Cross 
Neutralization, DC Offset, LF — 3dS Frequency Selector, 
Gain Switching Amplifier, HF -3dB Frequency Selector, 
Variable Gain Stage, Output Amplifier, Overrange In- 
dicator, and Power Supplies, The circuit titles correspond 
to those listed in the Block Diagram. The numbered 
diamond by each title refers to the corresponding circuit 
diagram in the Diagrams section of this manual. 



Input Coupling 

A signal applied to the + or - input connector passes 
through the input-coupling selector switch to the input- 
attenuator circuit. The signals can be ac coupled, dc 
coupled or disconnected internatly. The + and - inputs 
are identical except for circuit numbers. Except where 
needed for clarification, only the amplifier for the + input 
will be described in detail. ^ 

When the input-coupling switch is in the DC position, 
the input signal is coupled directly to the attenuator. In the 
AC position, the signal is coupled through capacitor C10, 
The capacitor prevents the dc component of the signal 
from passing to the attenuator. The GND position dis- 
connects the input signal from the attenuators and 
connects it to ground through CIO and RIO. This 
represents the same load to the signal source as was 
presented when the input switch was set in the AC mode. 
Thus, a ground reference to the input of the amplifier is 
provided without the need to remove the applied signal 
source. The PRECHG positron limits the instantaneous 
current, caused by connecting a large signal to the input 
connector, by inserting RIO in series with CIO. 




the 100X divider for the dc component of the signal. The 
parallel combination of C32 and C34 in series with C38, 
comprise the ac 100X circuit. Each attenuator contains an 
ad j ustable capacitor to provide correct attenuation at high 
frequencies, and adjustable shunt capacitance to provide 
correct input capacitance. 



Input Overdrive Protection 

Fuses FI 00 and F200, combined with diode clamps 
CR108, CR109, CR208. and CR209 provide overdrive 
protection for Q121A and B at the ±16.2 volt level. The 
±16.2 voft level isset by 2enersVR438 and VR448, through 
isolation diodes CR438and CR448, and the ciamp diodes. 
If the signal amplitude exceeds approximately 16.2 volts, 
depend i ng on the du ration of the excess voltage, the fuses 
will open. 




Gate Current Compensation 

•P 

^he leakage associated with the gates of the input 
cjField-Effect Transistors (FET) may be as high as 100 
picoamperes. This amount of leakage current (through 1 
megohm. R30 or R50, to ground) will produce an offset of 
100 microvolts, which at high gain settings, drives the 
output into overrange. To compensate for this effect, the 
gates of the input FET may be adjusted to zero volts by 
returning R107 and R106 through variable controls R105 
and R205 to a slightly negative supply voltage. 




Leakage current associated with the gates of the input 
FET and the overdrive protection diodes, increases rapidly 
with temperature, approximately doubling for every 10 
degree Celsius. To compensate for this increase, a 
temperature sensitive input-current balancing network is 
included, using thermistors RT104 and RT203 as sensing 
elements. 



Input Attenuators 

The input attenuators tor the + and - inputs are 
identical and are conventional RC type attenuators. The 
attenuators are frequency-compensated voltage dividers 
that provide a straight-through or NORM position, or a 
-HI 00 position. Resistor R30 provides the 1 megohm input 
resistance, while C28, C30, and stray capacitance make 
up the 47 picofarad Input capacitance in the NORM 
position. In the -MOO position, R35 in series with R38 
comprise the 1 megohm input resistance, and also form 




As the gate current increases due to a temperature 
increase, the resistance of the thermistors decreases, thus 
maintaining a constant voltage difference as a function of 
temperature. 



Preamp 

From the input attenuators, the signal is coupled to the 
preamp. The preamp consists of two identical feedback 
amplifiers connected in a differential configuration. Ex- 
cept where needed for clarification, only the amplifier for 
the ± input will be described in detail 




@ 
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The supply voltages for the two amplifiers are obtained 
from a common power supply that is bootstrapped to the 
input to improve the common-mode rejection ratio of the 
preamp. 



The feedback circuit for the + input consists of 
comparator Q121A. error amplifier Q131A and Q136, 
feedback modifier R125 and R126, and output load 
resistor R136. R126 is the gain-setting resistor for the 
amplifier. Diode Cfl131 connected between the base- 
emitter of Q131A protects the transistor against reverse- 
bias breakdown, and also provides negative feedback to 
stabilize the circuit at higher frequencies. 

The last stage of the preamp consists of Q152A and 
Q152B. Zener diode VR252 provides the collector supply 
voltage for this stage. The gain of this stage is ap- 
proximately 5. 



Resistors R440. R441, R442, and R443 set the base 
voltage of 0443. with CR441 providing the temperature 
compensation. Current through R445 divides between 
Q443and Q445. The current through 0445 is the negative 
current source for Q131A and B. After flowing through 
Q131A and B, it returns and passes through emitter- 
follower 0431, then to the summing point at the collector 
of 0416. 



The 1.9 milliampereB of current flowing from 0443 and 
through resistor chain R435, R433, and R431, continues to 
the summing point at the collector of 0416. The voltage 
drop across each resistor, in reference to the emitter of 
0451, sets the ^'floating" power supplies. The difference in 
the 9 milliamperes of current needed to satisfy thecurrent 
demand of the positive current source, and what flows i nto 
the summing point from 0433, 0431, and Q121A and B, 
will come from 0451. 



STEP GAIN DC BAL control, R158. balances the dc 
level at the output and is adjusted for minimum dc level 
shift when the GAIN switch is rotated throughout its 
range. 



Floating Power Supply 



o 



Common Mode Rejection 



o 



Refer to Fig. 5-1. The supply voltages for the preamp 
and the dc offset circuit are derived from a series- 
connected resistor chain consisting of R431, R433, R435, 
two current sources, plus a current-setting transistor, 
0443. The positive current source consists of Q410A and 
B, and 0416. The negative current source consists of 
0422A and B, and 0426. 



One of the primary functions of the preamp is to reject 
any common-mode component in the input signals, and 
amplify only the difference. In the extreme case of the 
inputs tied together and a common voltage applied, the 
output of the amplifier is ideally zero, and would actually 
_ be zero provided that the characteristics of all correspon- 
ding elements on the two sides of the amplifier (see Figs. 
1-5 and 1-6) were exactly matched. In practice, any 
mismatch will cause a differential output. Even with 
perfect matching, there is still a common-mode output 
current resulting in an undesirable common-mode signal 
applied to the subsequent stages of the amplifier (com- 
mon mode gain). 



Any common-mode changes that occur in the input 
amplifier, except at the output, are coupled to the power 
supply through 0451, which is connected as an emitter 
follower. It acts as a XI bootstrap amplifier whose gain is 
maintained very close to unity by the minimum loading 
presented to its output by the high collector impedance of 
0121 A and B. thus achieving good bootstrap efficiency* 



Quiescently, approximately 13 milliamperes of current 
flows through 0422A and B. R421 shunts about 4 
milliamperes of this current from 0422A, leaving a balance 
of 9 milliamperes flowing through the positive current 
source, Q410A. 041 OB, and 0416. Approximately 12 
milliamperes of current from the negative current source 
also flows from 0422B and 0426, and to the dc offset 
circuit, 0141 A and B, and 0145A and B. In any mode 
except the dc offset, the 12 milliamperes of current splits 
equally and becomes the negative current source for 
0121 A and B. About 4 milliamperes is shunted through 
0136 and 0236. This leaves the balance of 9 milliamperes 
of current to flow through 01 21 A and B. and to the 
summing point at the collector of 0416. 



The floating power supply eliminates these difficulties 
and improves the common mode rejection. It can be seen 
that the entire power supply and amplifier moves an 
amount equal to the common-mode voltage, and that no 
change in voltage or current levels occur anywhere within 
the amplifier as a result of this common-mode voltage, 
except for 0136 and 0236 drain to gate voltage. Thus the 
only mismatch of importance is that of 0136, 0236 
amplification factors. Being in the third stage of the 
amplifier at a point of relatively large differential signal 
level, this causes only a small degradation in common 
mode rejection. 



At higher frequencies the stray capacitances from 
various points in the preamp to ground begin to inject 
significant current Into the amplifier as a result of common 
mode signals. Differential capacitor Cl 50, connected 
from a point in the floating power supply to the two output 
lines, is used to inject adjustable currents into the output 
to compensate for the change. 
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H422 < 


If---' V 

4 mA ^ 




1 |13 mA 




Q422A I 













12 mA 



0422B 



R424 



Negative 
Current Source 



* I I I 

j -15 V -15 V I 



From 

0121A & B 
DRAINS 



From 

Q121A & e 
Emitters 



Common-mode 
current from 
0121 A & B Sources 



To 

Q131A & B 
Collectors 



To dc offset circuit 
Q141A & 0 
014SA 5 B 
(R141, R241) 
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Fig. 5-1. Preamp floating power supply showing positive and negative current source. 
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Cross Neutralization 

Refer to Frg* 5-2. The useof a common bootstrap power 
supply results in an undesirable capacitive coupling 
between the two inputs. Consider the effect of applying +1 
volt to the + input of Q121A while keeping the - input of 
0121B at zero volts. 




The results are: an output current of io of 4 m ill lamperes, 
and a shift of all supply voltages and several other voltage 
levels by -F0.5 volt due to the divider action of R126 and 
R226. operating into the bootstrapped power supply 
system. Specifically, the drain of Q121B also rises +0.5 
volt and injects current u through the drain to gate 
capacitance. Cdt of 0121 B. and into the — input. If there is 
any impedance between the — input and ground, i. will 
develop a voltage across the impedance, and since ifs 
applied to the - input, subtracts from the original + input, 
thereby causing an erroneous output (see Fig. 5-3). 




Fig. 5-3. Effects of high Impedance to ground In the -- Inpul, 




S Q131A I 

‘-^AA/ jr* I 1 



R122 C122 



mA i 






R131 FIT25 



+1 mA 



From 
- INPUT 
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Capacitor Cl 22. connected in the + input circuit, is 
adjusted to divert the undesirable capacitive current away 
from the input point, minimizing the unbalance. Capacitor 
C222 performs the same function for signals applied to the 
- input circuit. 









oO 






Fig. 5-2. Simplllled prtsmp circuit thowrlng cross neutralization 
circuit 



OC Offsel 



o 



The purpose of the dc offset system is to allow a 
differential slide-back measurement; that is. to buck out 
smali dc components of input signals and allow the 
amplifier to amplify only the varying components, while 
keeping the differential capability. This means that when a 
dc voltage is applied across the inputs, some means must 
be found to balance out the resultant output current. 



The dc offset system, with zero input signal conditions 
and resultant currents is illustrated in Fig. 5-4. Source and 
output currents remain at 2 milfiampares and 5 
milUamperes respectively, thereby producing a balanced 
output. The amplifier and dc offset system illustrated in 
Fig. 5-5 shows the current conditions when a 0.25 volt dc 
signal voltage is applied to the + input. This voltage 
causes an additional 1 milliampere of current to flow 
through R126and R226. However, if a 1 milliampere offset 
current is supplied by the offset generator, the net output 
current will remain at its zero signal value. 



When the dc offset is not used , the dc offset controls a re 
switched by the LF “3 dB switch, to a fixed reference 
voltage divider R460. R461, and R462. 
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This switch selects the low frequency ^3 d8 point of 
the amplifier and has a range of 0.1 Hz to 10 kHz in six 
decade steps. Selection is done by switching the resistor 
and capacitor of a pair of capacitor couplings in each side 
of the amplifier, between the pre-amp and the gain- 
switching amplifier. For 100 Hz to 10 kHz* C470 is used* 
and resistors R474, R473, and R470 are switched to the 
output in the following combinations: 



-3 dB frequency 


TOO Hz 


1 kHz 


10 kHz 


output resistors 


R470 


R470 & R474 


R470 & R478 



The gain switching amplifier Is a balanced differential 
configuration very similar to the preamp but with a fixed 
power supply. A gain of 0.48 to 480 is changed by 
switching different values of resistance with switch S480. 
Q162A, Q164A. and 0168 comprise the switching 
amplifier 0167 and Q267 serve two functions; the base- 
emitter junctions serve as reverse bias protection for Ol 68 
and Q268 and they drive the over range indicator circuitry 
to indicate a differential over range condition. 



Whenever R474 or R47S is not used on the output side 
of C2S8, the resistance {R474or R478) is placed across the 
input to keep the high frequency load resistance, as seen 
by the pre-amp, constant. 



Step Gain AC Balance control, R161 , is used to remove 
any initial unbalance in the gate-to-source voltages of 
0162 A and B, and sets the voltage across the gain-setting 
resistors when the differential input (gate-to-gate) voltage 
is zero. 



Capacitor C472 is switched across C470 for the lower 
three ranges (0.1 Hz* 1 Hz* and 10 Hz) and C258 is shorted 
out for dc coupling. Resistors R474, R478* and R470 are 
switched in the same combination for the lower three 
positions as they are for the three higher positions. 



Capacitors Cl 64 and C264are in thecircuit for peaking 
at frequencies near 2 MHz. Inductors LI 64 and L264 
reduce the gain at high frequencies, thus preventing 
oscillations. 
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HF -3 dB Frequency Selector 

This switch sefects the high frequency -3 cJB point of 
the amplifier and has a range of 100 Hz through 1 MMz in 
nine steps of a 1-3 sequence. This is accomplished by 
simply switching different values of capacitance across 
the output of the gain-switched stage. 




The output stage is short-circuit protected to ground. If 
the current in R571 causes the voltage at QS71B collector 
to fall below the level of 0555 emitter, CR555 conducts, 
taking current from Q555, thereby reducing the drive to 
0571 B. limiting the output current. 

Over Range Indicator 




Variable Gain Stage 






The variable gain stage (0171 A* Q171B and 0181, 
0281) is a feedback amplifier having a gain range of 
approximately 2*5:1, determined by CAL control R178- 
Feedback resistors R173 and R273, plus gain setting 
resistors R177, R277, and R1 78 set the overatl gain of the 
stage at 10. 



The common mode signal at the output of the feedback 
amplifier is compared to ground by comparator Q19S and 
Q196. A dc feedback loop is provided to feed back the 
output of the comparator to 01 71 A and B via emitter 
follower Q269to maintain the junction of R1 75 and R275 at 
a zero volt level. 



When the LF -3 dB switch fs in a position other than 
DC. there is no on-screen indication of the dc conditions 
in the p reamp or output amplifier, and it may be d riven into 
non-linearity or overload by a dc component, leading to 
erroneous displays. The over range indicator circuit 
detects this condition and so indicates by means of 
indicator lamp DS50. 



The over range circuit consists of three input tran- 
sistors Q501, 0511, and Q521, monostable multivibrator 
Q532 and Q541, indicator lamp driver Q540. When any of 
the three input transistors become turned on by an over- 
range signal from the respective amplifiers, a turn-on 
current is supplied to the base of Q532* This starts the 
multivibrator action which has a minimum on time of 
approximately 200 milliseconds; thus the indicator lamp is 
held on for a minimum of 200 milliseconds regardless of 
the duration of the over-range signal. The timing com- 
ponents are C536, R536. and R531. 









Variable Gain DC Balance R269 adjusts the input levels 
of Q171Aand B so their source voltages will be equal. Wlthx^ Power Supplies 

the source levels equal, rotating the front panel VAR 

... ... . . . . 






control causes no shift of the dc output level, 

y 

Output DC Level control R191 adjusts fora zero-volt dc 
level at the output of the amplifier R191 and R193act asa 
current source or sink to set the voltage difference across 
R1 75 and R275, Their common junction is at zero volts due 
to feedback action described earlier 0185 and 0286 act 
as the negative current source for the variable gain stage. 



Diodes CR181 and CR182 act as peak detectors, 
providing a signal to the over-range detector circuit (Q501 
emitter). A voltage swing greater than +6 volts on the 
collector of 0181 or 0281 will produce an over range 
indication, lighting indicator lamp DS50* 



Output Amplifier 






The output amplifier stage consists phmarify of tran- 
sistors 0561 A and B and Q571A and Band provides a ±5 
volt differential voltage swing with a zero-volt dc level. The 
output Ro is 6 ohms or less. Transistors Q556 and Q558 
comprise the positive and negative current sources 
respectively. 



Regulation of the +15 volt and -15 volt supply is 
accomplished through the respective operational 
amplifier, U910 and U990. Zener diode VR910 sets the 
reference voltage for U910; the +15 volt supply sets the 
reference for U990. The operational amplifiers control the 
current to the AM 502 through series-pass transistors 
located in the power module. The inputs of both in- 
tegrated circuits seek common levels by varying the 
current supplied to the unit Should the power supply load 
increase, pin 2 of U990 goes more positive, causing pin 6 
to go more negative. This action increases current flow in 
the series-pass transistor and restores the voltage to the 
initial level. The +15 volt supply operates in the same 
manner except the polarities are different. 



Transistors Q910 and 0990 act as current sensing 
regulators. Should the current increase to a level that the 
voltage drop across R970 (R920) is g reat enough to cause 
Q990 (Q910) to conduct, current is taken from the series- 
pass transistor until it is turned off. This action limits the 
current available to the amplifier, should an overioad or 
short circuit occur 



The +5 volt supply is comprised of 0940 and Q942.The 
base voltage level of 0942 is set by divider R945and R946. 
The base-emitter drop of the transistors produce the -^5 
volt supply. 
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Section 6 — AM 502 



OPTIONS 



No options are available at this time. 



Section 7— AM 502 



REPLACEABLE 
ELECTRICAL PARTS 



PARTS ORDERING INFORMATION 



Repiacemeni parts are available from or through yoorlocalTektroAix. Ir>c. Field Office 
or representative. 

Changes to Tektronix instruments are sometimes made to accommodate improved 
components as they become avaiJable, and to give you the benefit of the latest circuit 
improvements developed in our engineering department, tt is therefore important, when 
ordering parts, to include the following information in your Order Pan number, instrument 
type or number, serial number, and modification number if applicable. 

It a part you have ordered has been replaced with a new or improved pari, your local 
Tektronix, Inc. Field Officeor representative will contact you concerning any change in part 
number 



Change information, if any, is located at the rear of this manual 

SPECIAL NOTES AND SYMBOLS 

Part first added at tbi^erial number 
Part removed this serial number 



XOOO 

OOX 









^^ITEM NAME 

In the Paris List, an Item Name is separated from the description by a colon (;) 
Because of space limitations, an Item Name may sometimes appear as incomplete For 
further Item Name identificabon. the U.S Federal Cataloging Handbook H6-1 can be 
utilized where possible. 



ABBREVIATIONS 



ACTR 


ACTUATOR 


PLSTC 


PLASTIC 


ASSY 


ASSEMBLY 


QT2 


QUARTZ 


CAP 


CAPACITOR 


RECP 


RECEPTACLE 


GER 


CERAMIC 


RES 


RESISTOR 


CKT 


CIRCUIT 


RF 


RADIO FREQUENCY 


COMP 


COMPOSITION 


SEL 


SELECTED 


CONN 


CONNECTOR 


SEMICONO 


SEMICONDUCTOR 


GLCTLT 


ELECTROLYTIC 


SENS 


SENSITIVE 


ELEC 


ELECTRICAL 


VAR 


VARIABLE 


INCANO 


INCANDESCENT 


WW 


WIHEWOUND 


LED 


LIGHT EM1TTJNG DIODE 


XFMR 


TRANSFORMER 


NONWIft 


NON WIREWOUND 


XTAL 


CRYSTAL 
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Rep(aceable Electrical Parts - AM S02 



CROSS INDEX - MFR. CODE NUMBER TO MANUFACTURER 



Mtr. 

Code Manufacturer Address Citv. State. Zip Code 



00653 


SflMGQMO KESTOH IHC 
SANGawO COPflCITOR OIV 


SANGAHO RD 
P 0 BOX 128 


PICKENS SC 29871 


01121 


fllLEN-^RflOLEY CO 


1201 SOUTH 2N0 ST 


HllNAUKEE N1 53204 




flMPEREX ELEaHOMlC CORP 
FERROXCUBE OIV 


5083 KINGS HNY 


SAUGERTIES NY 1247? 


03508 


G01B»L ELECTRIC CO 
SEW-COHOtlCTM PMOUCTS OEPT 


H GENESEE ST 


AUBURN NY 13021 


04222 


QVX CESMICS OIV OF OVX CORP 


19TH AVE SOUTH 
P 0 BOX 087 


MYRTLE BEACH SC 29577 


04213 


HOTOROLR INC 
SEMICONOtJCTOR GROUP 


5005 E MCOOHELL RO 


PHOENIX AZ 85008 


05397 


UNION CRROIOE CORF MATERIOLS SYSTEMS 
OIV 


11901 MAO I SON AVE 


CLEVELANO OH 44101 


07718 


TRH INC 

TRM ELECTRONICS COMPONENTS 

TRN IRC FIXED RESISTOfiS/SURLlNGTOM 


2850 MT PLEASANT AVE 


BURLINGTON I A 52601 


13511 


WNENOl CADRE OIV OUNKER RAMO CORP 




LOS GATOS CA 


H193 


CftL-fi INC 


1601 OLYMPIC 8LV0 


SANTA MONICA CA 90404 


14433 


ITT SENICOHOUaORS OIV 




NEST PALM BEACH FL 


14552 


MICRO/SEHICONOUaOR CORP 


2830 S FAIRVIEM ST 


SANTA ANA CA 92704 


19396 


IIUMOIS TOOLMORXS INC 
POKTRON DIVISION 


900 FOLLIM LANE S E 


VIENNA VP 22180 


19701 


HEPCQ/ELECTHfl INC 
A NORTH AMERICAN PHILIPS CO 


P 0 BOX 760 


HIMERAL NELLS TX 78067 


24546 


CORNING GLASS NORXS 


550 HIGH ST 


BRAOFOftO PA 18701 


31918 


in SCHAOON INC 


8081 HALLACE RO ^ 


EDEH PRAIRIE W 56343 


32293 


INTERSIL INC 


10900 M TANTmJ AVE 


CUPERTINO CA 95014 


32997 


BOURNS INC 
TRIHPQT OIV 


120D COLUMeiA AVE 
8061 AVONIA RD 


RIVERSIDE CA 92507 


33095 


SPECTRUM CONTROL INC 


FAIRVIEM PA 18415 


52763 


STEHNER ELECTRONICS INC 


8135 AIRNAYS 8LV0 
PO BOX 21947 


CHATTANOOGA TH 37421 


54473 


MATSUSHITA ELECTRIC CORP OF AMeUCA 


ONE PANASONIC NAY 


SECAUCUS MJ 07094 


56289 


SPRAGUE ELECTRIC CO 


07 MARSHALL ST 


NORTH ADAMS MA 01247 


57668 


ROHM CORP 


18931 HILLIKEN AVE 


IRVINE CA 92713 


56864 


GTE PROOUCTS CORP 
LIGHTING PRODUCTS GROUP 


60 BOSTON ST 


SALEM HA 01970 


59660 


TUSQNIX INC 


2155 N FORBES 8LVD 


TUCSON, ARIIONA 85705 


59821 


CENTRALA8 INC 

sue NORTH AMERICAN PHILIPS CORP 


7158 MERCHANT AVE 


EL PASO TX 79915 


71400 


6USSMANN MFG CO 
MCGRAN iDlSlQN CO 


114 OLA STATE RO 
PO BOX 14480 


ST LOUIS HO 63170 


71990 


GlOeE-UNlON INC 
CaaRALAB ELECTRONICS DIV 


HHY ^ H 
P 0 BOX 358 


FORT DODGE I A 50501 


71744 


GENERAL INSTRUMENT CORP LAMP DIV 


4433 N RAVENSNOQO AVE 


CHICAGO IL 60640 


73138 


BECKMAN INSTRUMENTS INC HEUPOT OIV 


2500 HARBOR BLVO 


FULLERTON CA 92634 


74970 


JOWSON £ F CO 


299 10TH AVE S H 


NASECA HN 56093 


B00Q9 


TEKTRONIX INC 


4900 $ H GRIFFITH DR 
P 0 BOX 500 


BEAVERTON OR 97077 


84411 


INC 

TRN ELECTRONICS COMPONENTS OIV 
TRN CAPACITORS 


301 NEST 0 ST 


OGALIAU NE 69153 


87034 


ILLUMINATED PROOUCTS INC 


S MAIN ST 


CRYSTAL LAKE IL 80014 


91637 


DALE ELECTRONICS INC 


P 0 SOX 609 


COLUMBUS NE 6B801 


91836 


KINGS ELEaRQNICS CO INC 


40 MAR81EDALE ROAD 


TUaOHOE NY 10707 


TK1036 


E F JOHNSON CO 


299 10TH AVE 5M 


NA5ECA m 58093 


TK1345 


ZMAN AND ASSOCIATES 


7833 S leOTH 


KBfT NA 98Q32 
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Replaceable ElecthcaJ Parts - AM 502 



Tektronm 

Component No. Part No. 


Serial /Assembly No. 
Effective Oscont 


Name & Description 


Mfr. 

Code 


Mfr. Part No. 


ft1 


870-2733-00 


0010100 


805173 


€IRCUIT 60 aSSY:MfllN 


8(W9 


67O-2733-O0 


111 


8?0-2733-01 


8051721 


8052349 


CIRCUIT 60 assr;wiiH 


88009 


670-2733-01 


m 


8?0-2733-OZ 


0052350 


8057429 


CIRCUIT 00 QSSYiMIN 


80009 


570-2733-02 


ai 


870^2733-03 


8057430 


8053999 


CIRCUIT 00 flSSY:MfllM 


80009 


670-2733-03 


ill 


870-2733-04 


8060000 


S070609 


CIRCUIT 00 aSSY:MAlN 


00009 


670-2733-04 


in 


S70-2733-Q5 


8070610 


8071449 


CIRCUIT SO 0SSY;HA1N 


80009 


670-2733-05 


A1 


870-2733-06 


8071450 


3071936 


CIRCUIT SO QSSYtWlN 


30009 


670-2733-06 


in 


870-2733-07 


007133? 




* 


80009 


670-2733-07 


CIO 


2»^3155-00 






CDP SET, HATCHED : (2) 0, 1UF .WITCHED 11 


30009 


295-0155-00 


C20 


— 






(PflftT OF C10) 






C23 


281-0663HM 






CflP,FXO,CQl Ol!l0.4PF,1I,500¥ 


52763 


ZROPLZ007 10P4UC 


C30 


281-0081-00 






CnP.VOR.OIR DI:1.8-13PF,375V0C 


74970 


189-0506-075 


C32 


281-0081-00 






CflP,Vflfi,(UR Oi:1.0-13PF,375VD€ 


74970 


189-0506-075 


C3f 


281-OS4&-00 






CflP,FX0,CEft 01:B.2PF,+/-0.25PF,500V 


52763 


2HOPLZ007 8P20CC 


C35 


281-0081-00 






CflP,VOH,flIR DI:1-0-13PF,375VOC 


74970 


189-0506-075 


C38 


283-0626-00 






CnP.FXD,HICB 0I:1809PF,5l,500V 


Q08SS 


D195F102JO 


€48 


2ei-0663HM 






CIIP.FXO.CER 01:10.4PF,1X,500V 


52763 


2ROPLZOOT 10P4LC 


C50 


281-0081-00 






CflPJflR.fllft D1:1.8-13PF,375V0C 


74970 


189-0506-075 


C52 


281-008HW 






CflP,VilR,flIR DI:1,8-13PF,375V0C 


74970 


1B9-0506-07S 


C54 


201-0645-00 






CflP,FX0,CER (H:8-2PF,+/-0.25PF,500V 


52763 


2ROPL100T 8P20CC 


C55 


281-0081-00 






CilP,yaR,fl[R Dl:1.8-13PF,375V0C 


74970 


189-0606-075 


C58 


2B3-0628HM) 






CflP.FXO.HlCfl DI:10OOPF,SX,5OOV 


00853 


0195F182J0 


cw 


283-0005HIO 






CAP,FXD,C£R 0I;0.01UF,t10O-(K ,250V 


04222 


SR303E103ZOfl 


C122 


281-0093-00 


8010100 


8033999 


CftP,Vflfi,C£R 0I:5.5-18PF,350V 


52763 


302322237 


C12Z 


^-0092H30 


8040000 




CAP , Vflfi ,CER D I ; 9-35PF ,200V 


33095 


53-717-001 09-35 


C131 


281-0612-00 






CflP,FX0,C® DI:5-6PF,^-/-0.5PF,500V 


52763 


2ROPLZ007 5P600C 


zm 


283-0177-00 






CW,FXD,CEH 0I:1UF,<60-2in,2SV 


04222 


SP302E105ZP0TR 


C150 


281-0114-00 






C6P,Vn«,flIR 0l:1.3-5.4PF,425V 


TK1036 


189-0752-075 


€154 


29HK23-00 






CBP,FXD,CER Ol:100PF,2(K,350V 


52763 


2ROPL1007 100PMU 


CITS 


281-0618-00 






CW, FXD.CEH DI:4.7PF,t/-0.5PF ,500V 


52763 


2ROPLZ007 4P700C 


C195 


281-0518-00 






CflP,FXO,CER DE:47PF,*/-9.4PF,500V 


52763 


2ftDPlZ007 47POI4y 


C20T 


283-0005-00 






C0P,FX0,CER OE:0,01UF,+100-0%,250V 


04222 


SR303E103ZAO 


C22Z 


201HJO93-OO 


B01010Q 


0039999 


COP,VnR,CER 0l:5.5-18PF,35OV 


52763 


302322237 


€222 


281-0092-00 


8040000 




CflP,VOR,CER 0t;9-3SPF,2O0¥ 


33096 


53-717-001 09-35 


€231 


281-0612-00 






CW>,FXD,CEfi OI:5.6PF,*/-0.5PF,500V 


52763 


2ROPLZ007 5P600C 


C2SZ 


290-0512-00 


80^350 


BQ59999 


CW>,FX0,ELCTLT;22UF,2(rt,15V 


05397 


T3&e82Z6M)15aS 


€252 


290-0745-00 


8060000 




CW> , FXD .EIXTLT :22UF , *50-105 ,25V 


54473 


ECE-ft25V22L 


€264 


281-ora-OO 






COP.FXO.CEfi 01 :100PF, 205,350V 


52763 


2ROPLZ007 100PMU 


C2T6 


291-0618-00 






COP,FXO,CEB 01:4. 7PF,t/-0.5PF ,500V 


52763 


2RCPLZ007 4P700C 


€431 


290-0527-00 


0010100 


0059999 


CftP , R(D .ELCTLT : 15UF ,205 , 20V 


05397 


T3508156HO2DOS 


€431 


290-0?45H]0 


8060000 




CAP ,F5(Q .EICTLT :22UF, +50-105 ,2SV 


54473 


ECE-025V22L 


€433 


290-0527-00 


8010100 


B059999 


COP ,FX0 .ELCTLT :1SUF ,205 , 20V 


05397 


T3638l56W20flS 


€433 


290-0745-00 


BQ60000 




COP , FXD , ELCTLT:22UF ,+50-105 ,25V 


54473 


E€E-fl25V22L 


€435 


290-0527-00 


0010100 


0059999 


C0P,FXD,ELCTLT:15UF.205 ,20V 


05397 


T368ei56M02QAS 


€435 


290-0745H)0 


6060000 




COP, FXO ,EinLT;22UF ,+50-105 ,25V 


54473 


ECE-fl25V22L 


€438 


283-0177-00 






CflP,FXO,CER 0l:1UF, +80-205, 25V 


04222 


SR302E105ZQflTR 


C443 


290-0527-00 


BQ10100 


B059999 


COP , FXO .ELCTLT: 15UF ,205 ,20V 


05397 


T3688156H020AS 


C443 


290-0745-00 


BQ60000 




CDP . FXD ,ELaLT;22UF ,+50-101 ,25V 


54473 


ECE-A25V22L 


C443 


283-0177-00 






CflP.FXD.CER Dl:1UF,+80-20X,25V 


04222 


5R302El05ZOaTR 


€450 


281-0613-00 


B010100 


B051720 


COP, FXD.CEH D!:10PF,15,500V 


59650 


374-018C000100F 


€450 


281-0629-00 


8061721 




COP.ra.CEH 0I:33PF,55,600V 


52763 


2RDPUQ07 33POJC 


C4T0 


233-0594-00 






COP.FXD.HICn DI:0.001UF,15,100V 


00853 


D151F102F0 


C4T1 


283-0594-00 






CflP.FXO.HICO OI:D.001UF, 15,100V 


00053 


D151F102FD 


C4T2 


285-0809-00 






CftP , FXO ,PUJSTIC;1UF , 105 ,50V 


56289 


LPS6A1fn05K 


€473 


285-0909-00 






CftP , FXO ,PLfl5TlC:1UF , 105 ,50V 


56289 


LP66fiiai05K 


€490 


281-0511-00 






CftP, FXO ,CER 01 :22PF,+/-2.2PF ,500V 


52763 


2RDPLZ0Q7 22P0KC 


€491 


281-072H>0 






CftP, FXD.CEH 01:73>F,55,500V 


5Z763 


ZROPU007 72POJO 


€493 


233-0604-00 






CftP, FXO ,HICfl OI;304PF,25,500V 


00853 


D155F304060 
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Reptaceable Electrical Parts - AM 502 



Tektronix Serial/ Assembly No* Mfr. 



Component No. Part No* 


Effective 


Oscont 


Name S Description 


Code 


Mfr. Part No. 


C494 


283-0594-90 






C4P,FX0,HICfl 01:0*001UFJX,100V 


00853 


01S1F102F0 


C495 


285-0627-00 






CRP,FXO,PUISTIC:0-0033UF,51,100V 


07716 


TQ(iM-33251 


C496 


285-0598-00 






CflP,FXO,PlASTlC:0*01UF,5I,100V 


19396 


(W490ei03J 


CW 


20M7OZ-OO 






CflP,FX0,PUlSnC!0.033UF,5l,100V 


19396 


01591/74-18903 


C49S 


285-0703-00 






CAP , FXO .PUiSTIC: 0, 1UF ,5% , 100V 


19395 


KWJ01PT605 


cm 


285-0633-OCI 






CAP . FXO ,PUiSnC : 0 - Z20F , m ,100V 


94411 


6830K-22491 


C530 


283-0111-00 






CAP,FX0,CER D1:0.1UF,20X,50V 


05397 


C330C104H5U1CQ 


C536 


290-0534-00 






CAP,fX0,£LCTLT:1UF,20X.35V 


05397 


T3680105W35AZ 


C56Z 


261-0511-00 






CAP,fX0,CER 01:22Pf,+/-2.2PF,500V 


52763 


2WPLZ007 22P0KC 


C560 


283-0111-00 






CAP.FXO.CER QI:O.1Uf,20Z,5OV 


06397 


C330C10W5U1CR 


C570 


283-0111-00 






CAP,FXD,CER 01:0.1UF,20X,5QV 


05397 


C330C10‘W5«1CB 


C910 


290-0512-00 


801010Q 


8059999 


CAP , FXO , ELCTLT :22UF ,20X ,15V 


05397 


T368822»(aiSB5 


C910 


290-0745-00 


8080000 




CAP ,FX0 ,EiaLT:2ZUF,^-m ,25V 


54473 


ECE-fl25VZ2L 


C322 


283-0111-00 






CAP,FX0,CER 01:0*10F,2flX,50V 


05397 


C330C104M5U1Cfl 


C924 


283-0111-00 






CAP,F)CD,CEfi Oi:0*1UF,20X,50V 


05397 


C330C10«601Cfl 


C926 


263-0111-00 






CAP,FXD,CER 01:0, 10F, 201, 50V 


05397 


C330C104KSU1Cfl 


C930 


290-0527-00 






CAP,FXO,ELaLT:15UF,20X,20V 


05397 


T3e861S8m20aS 


C942 


283-0111-00 






CAP.FXO.CEK 0I:Q.1UF,2OX,50V 


05397 


C330C104M5U1Cfl 


C960 


290-0527-00 






COP, FXD ,EiaLT; 15 UF ,20X ,20V 


0539? 


T368B156M20aS 


C964 


283-0111-00 






CflP,FX0,CER 0I:0.1UF,20X;50V 


05397 


C330C104M5U1Cfl 


C966 


283-0111-00 






CflP,FX0,CER OI:0,10F,20X,50V 


05397 


C330C104H5U1CA 


C966 


283-0111-00 






CflP,FX0,CER DI:0,10F,20X,50V 


05397 


C330C104M5U1C0 


CR108 


152-0323-00 






SO4IC0H0 DVC ,01 :SM,SI ,35V ,0,10 ,00-7 


14433 


W1518 


CR109 


152H33Z3-00 






SEHICOWO DVC,Dl:S«, SI, 35V ,0-10 ,00-7 


14433 


HG1518 


CR131 


152-0141-02 






SEHICOWO 0VC,0I:SH,SI,3OV,15Okfl,30V 


03508 


M2527 (1N41S2) 


CR150 


1S2-0141-0Z 






O 

SEMICONO EIVC,DI:SM,SI,30V,150Mfl,30V 


03508 


EM2S27 (1N41S2) 


Cfi181 


152HJ141“02 






SEMICWO 0VC,01:SH,SI,30V,150Ma,30V 


03506 


0A2S27 (1N41S21 


CR20S 


152-0323-00 






SOtlOlHO 0VC,0I:SH,SI,35V,0.1fl.00“7 


14433 


NC1518 


C1209 


152-0323-00 






SBtlOlM) DVC,DJ:SH.Sl,35V ,0.10,00-7 


14433 


HG1518 


CR231 


152-0141-02 




^^SEMICONO DyC,Ol:SH,Sl,30VJ50kfl,30V 


03506 


0(12527 (1N4152J 


CR2SD 


152-0141-02 






SEHICONO 0VC,DI;SH,Sl,3OV,150Wfl,30V 


03508 


002527 (1M152) 


CR201 


152-0141-02 






SEMICOHO OVC,Ol:SH,SI,30V,15CIMO,30V 


03506 


0H2527 (1M41621 


CW38 


152-0141-02 




SEMICONO OVC,OI;S«,SI,30V,150Mfl,30V 


03508 


0(12527 (1N41521 


ami 


152-0141-02 






SEMICONO OVC,DI:SH,SI,30V,150«0,30V 


03508 


0(12527 C1N<H52) 


CR446 


152-0141-02 






SEMICONO 0VC,DI:SK,SI,30V,150Hfl,30V 


03508 


0B2527 (1M152) 


CR531 


152-0141-02 






SEMICONO OVC,DI:SN,SI,30V,15OMO,3OV 


03508 


0B2527 [1H4152) 


CRS5S 


152-0141-02 






SEMICONO OVC, DUSK ,$1, 30V, 150H0 ,30V 


03508 


0(12527 t1tW1521 


CR658 


152-0141-02 






SEMICONO OVC,Dl:5M,SI,30V,15OHfl,3OV 


03508 


CB2527 C1N41521 


CRS80 


152-0141-02 






SEMICONO OVC,DUSK,Sl,30V,150MD,30V 


03500 


0B2527 C1M1S21 


CRS61 


162-0141-02 






SEMICONO OVC,DI;SK,$I,30V,160HO,30V 


03508 


DB2S27 C1M1521 


CR570 


152-0141-02 






SEMICONO OVC,0!:SK,SI,30V,1SOMfl,30V 


03508 


0B2527 C1N4152) 


Cfi$?1 


152-0141-02 






SEMICONO 0VC,DI :SK ,S1 ,30V ,30V 


O35C0 


CB2S27 C1H4152) 


osso 


150H)107-00 


8010100 


0052349 


LAMP JMCANO :12V ,0-040 ,t227AS25, MIRE LQ 


87034 


2270S25 


0S5O 


150-0048-01 


8052350 




LAMP,INCAND:5V ,0.060 ,1683 ,008} 3 SEl 


588S4 


6630515 


D$909 


150-0107-00 


8010100 


9052349 


IJMP,lNCAND;12V,0.040,i227AS25,K[R£ LO 


87034 


2270S25 


0S9O0 


150-0109-00 


B052350 




LiV4P,lNCAffi:18V,0.a26A,tCM7220,HlRE LO 


71744 


CM7220 


F100 


159-0024-00 






FUSE, CORTRI EWE: 300.0,0620, 250V, 0.3SEC 


714C0 


H68 1/16 


F20Q 


169-0024-00 






FUSE ,C(1RTRI0GE: 300 ,0.062fl,2SOV,0.3SEC 


71400 


HOe 1/16 


J10 


131-0955-00 






CONN ,RtPT ,€IEC:0HC , FEMALE 


13511 


31-279 


J15 


129-0103-00 






POST ,80G, ELEC: ASSEMBLY 


300C9 


129-0103-00 


J20 


131H)95S-00 






CONN ,RCPT ,ELEC :BNC , FEMALE 


13511 


31-279 


JS50 


131-0818-00 






CONN ,RCPT ,ELEC :BNC , FEMALE 


91836 


KC-19-153 


US4 


108-0409-00 






CO I L, OF: FIXED, 17* 5UH 


TK134S 


108-0409-00 


1264 


108-0409-00 






C0IL,RF:FIXaJ,17-5U« 


TK1345 


108-0409-00 


U16 


276-0507HK) 






SHLD BEAD ,ELEX: FERRITE 


02114 


56-590-658/38 


U26 


276-0507-00 






SHLD BEAD ,ELEX: FERRITE 


02114 


56-590-658/38 


1445 


276-0507-00 






SMIU BEAD ,ELEX: FERRITE 


02114 


56-590-658/30 


Q1Z1 


151-1027-00 






lRA«SISTOR:fET ,M-CHAH,S! .TO-71 


80009 


151-1027-00 


9131 


151-0251^0 






TRANSIST0R:PNP,SIJ0-77 


04713 


S0441 
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Q136 


151-1025-00 


8010100 


8053999 


TRflHS [STOfi: FET .FKHflH ,S I JO-92 


04713 


SPF3036 


0135 


151-1042-00 


8060000 




SaiCONO OVC SE:FET,Sl,T0-92 


04713 


SPF627M2 


Q141 


151-0176-00 






TRBMSIST0R;MPN,S1 JO-78 


04713 


S0555 


0115 


151-0261-00 






TOWS ISTORiPNP, SI JO-77 


04713 


S0441 


0152 


153-0586-00 


8010100 


B067S29 


SEHICOm OVC SEiMATCKEQ PAIR 


80009 


153-0586-00 


Q1S2 


«1-03M-00 


8057430 




TRAHSIST0R:PHP,S1 J0-78 


32233 


ITS-iaW-fl 


0182 


151-1036-00 






TRiWSISTOH:FET,IKH(W,SI JO-71 


80009 


151-1036-00 


0164 


153-0586-00 


8010100 


8057429 


SEHICONO OVC SElHATCHED PAIR 


80009 


153-0586-00 


0164 


151-0354-00 


0057430 




TRAHSISnMtPMP , Si JO-78 


3Z293 


ITS-12Q0-fl 


0167 


151-0190-00 






TRflNSIST0R:KPN,SI JO-92 


30009 


151-0190-00 


0168 


151-0220-00 






TRfiHSISTORifW, SI JO-92 


80009 


151-0220-00 


0171 


151-1029-00 






TRAKSISTOfi:FET,H-CHAN,SI JO-71 


80009 


151-1029-00 


0181 


151-0188-00 






TRANSISTOR'.PNP, SI JO-92 


80009 


151-0186-00 


Q18S 


151-0190-00 






TRAHSISTOR:NPH,S! JD-92 


80009 


151-0190-00 


0195 


151-0220-00 






TRANS IST0R:PNP ,S I JO-92 


80009 


151-0220-00 


0196 


151-0220-00 






THflHSlSTORrPHP, SI JO-92 


30009 


151-0220-00 


0236 


151-1025-00 


B010100 


B0S9999 


TRflHS ISTOR: FET ,M-CHflN J 1 JO-92 
tPfiRT OF 0136) 


04713 


SPF3036 


0287 


151-0190-00 






TRANS IST0R:NPK ,St , TO-92 


80009 


151-0190-00 


0268 


151-0220-00 






TRflHS ISTOR : PNP,S I , TO-92 


8CMD09 


161-0220-00 


0^ 


151-0220-00 






TRflHS 1ST0R:PNP,S1 JO-92 


80009 


151-0220-00 


0281 


161-0188-00 






TRANSISTOR:PNP,SI ,T0-92 


80009 


161-0188-00 


0285 


151-0190-00 






TRflHS ISTOR :NPM, SI, TO-92 


80009 


151-0190-00 


0410 


153-0586-00 


8010100 


0O71M9 


SEHICQHO DVC SE:MTCHEB PAIR 


^09 


153-0586-00 


0410 


151-0354-00 


0071450 




TRANS ISTOR :PW,S I, TO-78 


32293 


ITS-1200-fl 


0416 


151-0220-00 






TRANS ISTOR :PNP, SI JO-92 


80009 


151-0220-00 


0422 


163-0587-00 


8010100 


8071449 


SEHICWO OVC SE: HATCHED PAIR 


80009 


153-0587-00 


0422 


151-0236-00 


8071450 




TRANS ISTOftlNPN, SI .DUAL JO-77 


32293 


1TS1074 


0426 


151-0190-00 






TRANS ISTO«:NPN, SI JO-92 


80009 


151-0190-00 


0431 


151-0190-00 






TRANS ISTOR:NPH, SI JO-92 


80009 


151-0190-00 


0443 


151-0190-00 




TRANS ISTOR:NPN, SI JO-92 


80009 


151-0190-00 


0445 


151-0220-00 




TRANSISTOR :PNP, SI JO-92 


mom 


151-0220-00 


0451 


151-0220-00 




TRANS ISTOR: PNP, SI JO-92 


80009 


151-0220-00 


0501 


151-0220-00 






TRANSISTOfl:PNf>,SI JO-92 


80009 


151-0220-00 


0511 


151-0220-00 






TRANS ISTOR: PNP, SI, TO-92 


80009 


151-0220-00 


0521 


151H)220H30 






TR«eiST0R;PHP,SI,TD-92 


80009 


151-0220-00 


0532 


151-0190-00 






TRRNSlSTOR:HPN,SI, TO-92 


80009 


151-0190-00 


0540 


151-0260-00 






THAKSISTOR:NPN,SI,TO-39 


04713 


ST1083 


0541 


15HI220H30 






THANStSTOR:PNP,Sl,TO-92 


80009 


151-0220-00 


0555 


151-0220-00 






THANSISTOH:PHP ,S I ,T0-92 


d&m 


151-0220-00 


0558 


151-0190-00 






TRONSISTDR;NPN,Sl, TO-92 


8QDQ9 


151-0190-00 


0561 


151-0307-00 






TRANS ISTOR: PNP.S I. TO-78 


04713 


2N3726 


0571 


151-0309-00 






TRRNS[STOR:NPN,SI,T07a 


04713 


503167 


0910 


151-0301-00 


8010100 


8040389 


TRANS ISTOR: PHP,S I, TO-18 


04713 


ST898 


0910 


151-0302-00 


8040390 




TRAMS IST0R:NPN,SI.T0-18 


04713 


ST899 


0940 


151-0334-00 






Tft0NSlST0R:NPN,SI,T0-126,SEL 


04713 


SJE914 


0942 


151-0190-00 






TWWS ISTOR:MPN ,S I ,T0-9Z 


80009 


151-0190-00 


0990 


151-0302-00 


8010100 


8040389 


TRAMS 1ST0R:NPN ,S I ,T0-18 


04713 


5TB99 


0990 


151-0301-00 


8040390 




TRAMSIST0R:PW>,SI,T0-18 


04713 


ST898 


RIO 


315-0105-00 






RES,FXD,FilN:1H OHM,5I,0.2SM 


19701 


5043CX1HQ004 


R20 


315-0105-00 






HES,FX0,F[U(:1H 0I«,5Z,0.25H 


19701 


5043CX1H000J 


m 


322-0687-07 






RES , FXO , Ft IN: 1 . 005MEO OHH .0 . 11 ,0 .25N ,TC=T9 


19701 


5043P61MQ058 


R35 


322-0624-07 






HES,FXD,FIIN:990K OHN,0.1Z,0.25H JC=T9 


197D1 


5O43P09QKOe 


R38 


321-02B9-03 






RES, FXO, FI IN; 10. OK 0HH,0.25S,0.125H JC=T2 


07716 


CEflCiOOOIC 


m 


311-1566-00 


8010100 


8052349 


R£S,VAR.NOtW(:TRHfl,200 OHH,0.5N 


32997 


3352T-1-201 


R40 


311-1568-00 


B0523S0 




RES,VAR,N0NHK:TRMR,50 0HH,0.5N 


32997 


3352T-1-500 


ftSO 


322-0687-0? 






RES,FXD,F!IN:1.D05NEG 0HN,0,1X,0.25M,TC=T9 


19701 


5043RE1H005B 


R55 


322-0624-07 






RE5,FX0,Ftm:990K OHH,0.1Z,0,25H,TC=T9 


19701 


5043RE990K03 
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R58 


321-0289-03 






RES. FXO, FUJI; 10.0K OHM ,0.25%, 0.1 2511, TC=TZ 


07716 


cEociomc 


R103 


321-0281-00 


B010100 


Q059999 


RES.FXO.FIUIiS.ZSK ohm. 11,0. 12S«.TC=T0 


19701 


5M3ED8K250F 


R103 


321-0239-00 


B06000Q 




RES,FX0,Fim;3.01l{ 0HM,W,0.125M,TC»T0 


19701 


SO43ES3K01QF 


R105 


311-1559-00 






RE5,VMi,N0tM1:TRMt,10K OHN.O.SM 


3299? 


335ZT-1-103 


R106 


315-0107-00 






RES, FXO, FUJI; 100H 0HM,5l,D.2SH 


01121 


CB1075 


R107 


315-0107-00 






ReS,FX0,FIU4;10OU 0m,5t,0,25K 


01121 


CB102S 


R120 


315-0101-00 






RES, FXO, FILM: 100 0HH,5X,Q,25M 


57668 


MTR2SJ-E 1ME 


R121 


321-0222-00 






RES,FX0,FILM:2.00K 0HM,1X,0.125M,TC=T0 


19701 


5O33ED2X0OF 


R122 


315-0512-00 






RES,FX0,FIU:5.1K 0W,5X,0.25K 


57668 


NTR25J-E0SX1 


R12S 


321-0111-00 






RES, FXO, FUJI; ISO OHM, IX ,0.125 M,TC*T0 


19701 


5033ED150R0F 


R126 


321-0927-07 






RES , FXO , FI Ul: 125 OHH ,0, 1X ,0 .1 26M JC=T9 


19701 


SQ33RE12SROe 


R131 


321-0251-00 






RES, FXO, FUJI: 4. 02K 0HM,1X,0.1ZS«,TC=T0 


19701 


S033ED4K020F 


R13S 


321-0199-06 






RES, FXO, FUJI: 1.15K OWI,0.25X,0.125«.TC=T9 


07716 


cEflEitsnc 


R137 


315-0101-00 






RES, FXO, FUJI: in 0HH,5X,0.2SH 


57666 


HTR25J-E 1«£ 


RM1 


321-0813-07 






RES,FX0.FUJI:495 OHM,0.1X,0.12SM,TCsT9 


19701 


S033RE4960e 


R145 


321-0353-00 






R£S,FM),FILM:46-4K 0tW,1X,0-l2SHJC-T0 


07716 


CEAD4S401F 


R146 


321-0272-00 






RES,fX0,FIU4:6-65K 0HN.1t,O,125« JC=T0 


19701 


5a43ED6KSSQF 


R1S2 


321-0222-00 






RE5,FXD,FUJI:2.00K 0HM,1X,0.12SM,TC=T0 


19701 


5033E02XO0F 


R154 


321-0225-06 






R£S,FX0,F1UI:2.15I! 0KM,0.25l,0,12S« J=T9«I 


07716 


CEAE21SnC 


R1S5 


321-0154-00 


BO1Q1O0 


B039999 


R£S,fX0,FIUi:392 0f«,lI,0,12SH JC=T0 


07716 


CEfl0392R0F 


R1S5 


321-0150-00 


B04QQ0Q 




RES,FX0,F1UI:3S7 0HI,1X,0.125H,TC=T0 


07716 


CEW357ROF 


R157 


315-0564-00 


B01Q100 


0059999 


RES,FX0,FIU*;560K 0HM,5X,0.25M 


19701 


5043CXS60KOJ 


R15? 


321-0457-00 


Boeoooo 




fiES,FXD,FUJI:562K 1X.0.125 «,TC=T0 


19701 


5043E0562K0F 


Rise 


31HJ167-00 






RE5,VaR,MOIM1;PNI.,100l( 0HH,0.9t 


01121 


H770SB 


R159 


311-1567-00 


B010100 


B039999 


RES.VDR.NQNm-.TRMR.in OHM.O.SH 


32997 


3352T-1-101 


R159 


311-1566-00 


B040000 




RE5,VW.N0IWI;TI3IR,2n OHM.O.SH 


32997 


3352T-1-201 


R1SQ 


315-0102-00 






RES,FX0,F1UI:1K OHH,5X,0.25H 


57868 


NTR2SJE01K0 


R1S1 


311-1564-00 


B010100 


B059999 


RES,VaR,NOHHH:TIOIR,Sn OHM.O.SH 


32997 


3352T-CKS501 


R161 


311-1307-00 


B060000 




RES.VaR.HaNW:TGMR.500 OHM.O.SH 


32997 


3299H-R27-501 


Rt62 


321-0240-00 




rt^^fieS.fXD,FIUl:3.09K OWI.lX,0.125H,TC=rO 


07716 


C£fl030900f 


R1G4 

R166 


321-0309-00 

321-0143-00 






RES,fX0.FIUI:16.2i: OHM, IX, 0.1291, IC=TO 
RES,FXD,FUJI:301 0HH,1X.O.125M,TC=TO 


19701 

07716 


S033ED16X20F 

CEflOSOtROF 


R16€ 


321-0224^)0 




HES,FX0,F1UI:2.10K 0HM,1X,0.12SH,TC=T0 


07716 


CEflOZIOOOf 


R170 


315-0102-00 






RES,FX0,FIU:1K 0«M,5X,0.25H 


S7660 


NTR25JE01K0 


R171 


321-0277-00 






RES, FXO, FILM:?. SOX 0HM.1I,0.129I,TC=T0 


24546 


MIS507S01F 


R173 


321-0239-07 






RES .FXO , Fim:3 . 01K OHM ,0. IX ,0. 12SM ,TC=T9M 1 


07716 


CEflESOIOOe 


R17S 


321-0209-07 






RES, FXO, FUJI: 10. OX 0HM,0.1X,0.125H,TC=T9 


19701 


S033RE10K006 


R176 


321-1267^)3 






HES.FX0,Fim:5.97X 0»I.0.25X.0.125H.TC=T2 


19701 


S033RC5X971C 


R177 


321-0147-00 






RES.FX0,FILM:332 0HM,1X,O.12SH,TC=T0 


07716 


CEflO332R0F 


R170 


311-1494-00 






HES,VflR,N0WIH:PNL,2K 0HM.1H,H/SN 
CWRT OF S170) 


01121 


11H187 


R181 


321-0187-00 






RES,FX0,FILM:886 OHH.1X,0.125H,TC=TO 


07716 


CEfltieSSROF 


R184 


321-0297-00 






RES,FX0,FIUI:1Z.1K OHM,1X,0.125H,TC=T0 


07716 


CEfiD12101F 


R185 


321-0236-00 






RES,FXD,FILH:2.80K OHM,1X,0.125M,TC=TO 


07716 


CEftOZaOOTF 


R191 


311-1555-00 






RES,VflR,M0NMM:THMR,100K OHM.O.SH 


32997 


3352T-1-104 


H183 


315-0474-00 






RES, FXO, FUJI :470K OHM,5X,0.25H 


19701 


5043CX470X0J92U 


R19S 


315-0512-00 






RES,FX0.FILH:5.1K 0HH,SX,0.2SH 


57668 


HTR25J-E05K1 


R196 


315-0682-00 






RES, FXO, FUJI :S. ex OHM,5X,0.25H 


57668 


HTR25J-E06K8 


R196 


315-0472-00 






H€S,FX0,FUJI:4.7X OIW,5X,0.25M 


57666 


HTR25J-E04K7 


R205 


311-1559-00 






RES,VaR,N0NHM;TRMR.10K OHM.O.SH 


32997 


33S2T-1-103 


R206 


315-0107-00 






RES.FXD.FIUI-.IOOH 0HH,SX,0.2SR 


01121 


CB1075 


R207 


315-0107-00 






fiES,FXO,FUJI;100M 0KM,5X,0.2SH 


01121 


CaiOTS 


R22Q 


315-0101-00 






RES, FXO, FI 131:100 OHH.SX.O.ZSM 


57668 


HTR2SJ-E 100E 


R221 


321-0222-00 






HeS.FXO,FlUI:2.00K OHM, 11,0. 125M,TC=T0 


19701 


5033ED2K00F 


R222 


315-0512HKI 






HES.FXD.FIUI-.S.IK 0HM,5X,0.29I 


57668 


HTH25J-E05X1 


R225 


321-0114-00 






RES, FXO .FUJI; 150 0HM,1X,0.125 H,TC=TO 


19701 


SOSSEDISOROF 


R226 


321-0927-07 






HES,FXD,FIUI;1Z5 OHM,0.1X,0.12SM,TC=T9 


19701 


5033RE125ROB 


R231 


321-0251-00 






R£S,FX0,FIU1:4.02K 0HM,U,0.12SH,TC=TO 


19701 


5033EQ4K020F 
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R236 


321-0199-06 






aE5,FM,FlUm.1« CH«,0.2SI,0.ia5«JC=T9 


07716 


CEflE11500C 


R23? 


315-010HM 






R£S,n(0,FlU<:100 0HK,5I,0.25« 


57668 


NTR25J-E 1006 




321-0813-07 






ReS,FXD,FUH:495 (Mi,0-1X,0,125« JC=T9 


19701 


S033RE4960S 


R2R5 


321-0353-00 






RES,FXD,FIU<:46.4IC 0HH;n,0.125H JC=T0 


07716 


eEfl046401f 




321-0222-00 






RES,F)(0,FIU<;6.65IC 0Hk,1I,0.129( JC=T0 


19701 


5O43ED6K650F 


JIZS2 


321-0222-00 






RK,FX0,FIU:2,00IC 0H«,1Z.0.125H JC=T0 


19701 


5033ED2KQ0F 


ft29t 


321-0225-06 






RES,FX0,Fim;2.15K 0H«,O.25X,0.125N.TsT9tn 


07716 


CEOEZISOOC 


J?255 


321-0154HKJ 


6010100 


mmm 


RES, FXO, FILM: 392 OtW,«,0.125H,TC=TO 


D7716 


CSW392R0F 


R2S5 


321-0150-00 


B040000 




RES,FX0,FIUi;357 OW,1I,0.12S«,TC=TO 


07716 


CEAD357ft0F 


R2^ 


315-0102-00 






RES, FXD, FILM: IK 0HM,5S,0.25H 


57668 


NTR25JE01IC0 


(1261 


321-0239-00 






R£S,FX0,FIUf:3.0lK OHM, 1Z,Q. 125k JC=T0 


19701 


5043ED3K010F 


R26Z 


321-0260-00 






RES,FXD,FILM:3.09K 0HH,1l,0.125k JC=T0 


07716 


C£fl030900F 


(i264 


321-0309-00 






RES,FXD,FIIM:16.2K 0»I,«,0.125«,TC=TO 


19701 


5033ED18K20F 


It266 


321-0143-00 






RES,FXO,FUM:301 OHM,11,0*125W JC=T0 


07716 


CEM301R0F 


R268 


321-0224-00 






RES,FXD,FILM:2.10K OHM, 11,0. 129(,TC=T0 


07716 


C£fi021000F 


(i269 


311-1564-00 


0010100 


B059999 


RES,VI»,MtNm:TRMR,500 0KM,0.SH 


32997 


3352T-CK^1 


R2S9 


311-1307-00 


BQ60000 




RES,VAR,N0mM;TRMR,SD0 0(W,0.9* 


3299? 


3299«-R27-50l 


R27tJ 


315-0102-00 






RES,fX0,FIU:1IC OHM,51,0-25« 


57666 


HTR25J£D1kO 


R271 


^-0277-00 






RES,FXD,FllM:7.S0K OW,1Z,0.12fiM,TC=TD 


24546 


W5507501F 


R273 


321-0239-07 






RES,FXD,fIU(;3.01K OHM, 0.11,0. 1231 ,TC=T9M I 


07716 


CEftE3O1OO0 


R275 


321-0299-07 






RES,FXD,FUJ*:10.0K 0H«,0.1X,0,125M JC=T9 


19701 


5O33RE10K0OB 


ft276 


321-1267-03 






RE5,FX0,FIIM:5.97K 0HM,O.25Z,0,125k,TC=T2 


19701 


5033HCSK971C 


B27? 


321-0147-00 






RES,FXD,FIIM:332 0W(,1I,0.125M,TC=T0 


07716 


COi0332ROF 




321-0314-00 






R€S,FX{),FIU4:18,2K 08M,1X,0.125W JC=T0 


19701 


6C43ED16K20F 


ft28S 


321-0236-00 






RES , FXD , FIlM;2.aOK OHM ,Vt ,0 . 12SM , TC=T0 


07716 


CEfl02800QF 


IH10 


321-0068-00 






RE5,FXD,FUM:<t9.9 OHM,0.5*,0.12ai,TC=TO 


91637 


CMF55116C49R90F 


(W11 


32H»68-00 






fiES,FXD,FlLH:49.9 OHM ,0.51,0. 1291 ,TC*T0 


91637 


CMF55n6G49R90F 


R414 


315-0680H30 


8010100 


M?1936 


RES,F»],F11M:68 0HM,SK,0.2SM 


57668 


NTR25J-E68E0 




315-0470-00 


8071937 




RES, FXD, FILM: 47 0HM,5I,O.2ai 


57668 


NrTR25J-E47E0 


W23 


322-0239-00 






flES,FX0,FIlM:2.94K OHM, 11,0. 291, TC=T0 


19701 


5043RD2K940F 


R121 


321-0274-00 




•\V 


RES,FX0,FllM:6.9SK WM,1I,0.129I,TC=T0 


19701 


5043ED8K9e0F 


R42Z 


315-0470-00 






RES,FX0,F[IM;47 (W«,5l,0.25M 


57668 


NTR2SJ-E47E0 


R423 


321-0068-00 






flES,FXD,FUM:49.9 OHM,0.5I,0,125M,TC=T0 


91637 


CMF55116G49R90F 


R424 


321-0068-00 






flES,FXD,FllM;49.9 0HM,0.5I,0,12SM,TC=TD 


91637 


CHF55116649Ei90F 


R431 


321-0162-00 






flES,FX0,FllM:768 OHM, 11,0. 1291, TC=T0 


07716 


CEfi076^F 


(i433 


321-0179-00 






RES,FX0,FUM:715 OHM,11,0.125M,TC=T0 


07716 


C£flO7l5R0F 


R435 


321-0233-00 






fiES,FXD,F[Ut:2.61K OHM ,11,0. 1291, TC=T0 


07716 


CEM26100F 


R436 


315-0472-00 






RE5,FX0,niM;4.7X OHM, 51,0.291 


57S68 


NTR25J-E04K7 


R438 


315-0222-00 






R£S,F)ffl,FELM;2.2K OHM,51,0.291 


57663 


NTR25J-B)2K2 


R440 


321-0268-00 






RE5,FXD,FILM:6.04K OHM, 11,0. 125M,TC=T0 


19701 


5043ED6KD4OF 


R441 


321-0247-00 






RES,FX0,FILM:3.S5K OW, 11,0. 1291, TC=T0 


19701 


5043ED3K650F 


R442 


321-0400-00 






RES, FXO, FILM; 143K OHM, 11,0. 1291 ,TC=T0 


19701 


6043ED143IC0F 


R443 


315-0471-00 






RES,FXO,FILM:470 0tW,51,0.2SH 


57668 


NTR25)-E470E 


R445 


321-0219-00 






RES,FXD,FILM;1.82K DHM,1I,0.ian,TC=TO 


19701 


5033ED1K82F 


R44S 


315-0472-00 






RE5,FX0,FILM:4.7K OHM,5l,0.25M 


57668 


NTR25J-ED4K7 


R448 


315-0222-00 






SES,FXD,FUM:2.2K 0HM,5I,0.25M 


57666 


NTR25J-EQ2K2 


R450 


315-0222-00 






R£S,FXD,FtlM;2.2K 0HM,51,0.291 


57668 


NTI^-E02K2 


R451 


315-0101-00 






fleS,FXO,FUM:100 0t«, 51,0.291 


57668 


HTR25J-E 100E 


R460 


321-0229-00 






fi£5,FXD,FILM;2.37K OHM, 11.0, 125M,TC=T0 


19701 


5043ED2K37F 


R461 


311-1566-00 


B010100 


B0599M 


RES,VaR,W)NHH:TRMR,200 OHM,0.5M 


32997 


3352T-1-201 


R461 


311-1036-00 


B060000 




RES,VaR,NONHH;TRMn,200 0191,0.91 


32997 


3299t(-R27-Z01 


R462 


321-0229-00 






RES,FXD,FILM:2.37K OWt,1l,0.1291,TC=TO 


19701 


6043E02JQ7F 


R464 


321-0204-00 






RES,FX0,FILM:1.30K OHM, 11,0. 1291, TC=T0 


19701 


5033ED1K300F 


R466 


315-0105-00 






RES, FXD, FILM: 1M 0HH,51,0.25M 


19701 


5O43CX1H000J 


R46? 


311-1057-00 






RE5,V(1R,ni:PNL,SK DHH,2t1 


73138 


7266-371-1 


R468 


311-0887-00 






RES,VaR,NQM«l;PNL,50K QHH.IOl.O.SM 


71590 


800252001? 


R4?0 


316-0155-00 






RES, FXO, CMPSN: 1.91 OHM,10Z,0.25M 


01121 


cei5si 


R4?1 


316-0155H)0 






RES,FXD,CMPSH:1.5M OHM,101,0.25M 


01121 


CB1551 


R4?4 


321-0409-00 






RES, FXD, FILM: 174K 0HM,11,0.1291,TC=TO 


07716 


CEU017402F 
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Tektronix Senal/ Assembly No, Mfr, 



Component No. 


Part No. 


Effective 


Dwnt 


Name & DesoriDtion 


Code 


Mfr. Part No. 


R475 


321-0408-00 






R€S,FX0,FUM:174»( 0W,1X,0,12Sli JC=T0 


07716 


CED012402F 


W78 


321'030B'fl0 






8£S,FX0,m>l:14.0K 0HH,n,0.12SH,TC=T0 
fiES,FX0,Fim:14.0)C 0HK,1X,0.12SH,TC=T0 


07716 


CEM 14001 F 




321-0303HM 






07716 


CEflO 14001 F 


R480 


321-Q209-O3 






RB,FXO,FUH:10.0K OHM, 0-26X,0. 1291 JC=TZ 


07716 


CEACIOOOIC 


MSI 


321-0016-07 






R£S,FX0,FUJ(:Slt 0ti*,0,n,Q,12SM JC=T9 


19701 


5033RE5K0O0e 


mz 


32H)222"03 






RB,FX0,FIIH!2-0K 0W,0,2SX,0-12SW JC=T2 


19701 


5033RC2KOOOC 


R463 


321-0193-03 






RES,FXD,Fim:1IC 0tlH,0*25X,0.125W JC=T2 


07716 


caciooooc 


JW64 


321-0612H}3 






RES,R0),Fiy(;500 «W,0.25l,0.125H JC=T2 


19701 


S033RC500R0C 


R485 


321-0126-03 






R£S,FXD,FIUi:200 OHM,0.2Sl,0.12SK 


19701 


5033RC200R0C 


R48E 


321-0097-03 






fleS,FX0, FILM: 100 (WM,0.2SI,0.125H,TC=T0 


91637 


CMF551160100fiOC 




321-0751-06 






R£S,FX0,FIU4:50 OHM ,0,251 ,0J25«JC=T9 


91637 


CMF55118C50R0QC 




321-0030-02 






RES, FXO, FILM: 20*0 0HH,0,5I,0.125MJC=T2 


91637 


DtF5511SD20R00Q 


RW 


321-0001-01 






RES,FXO,FIIM:10.0 OHM,0.5X,0.125N,TC=TD 


19701 


5O33RO10ROO0 


RS(H 


316-0225-00 






SE5,FXO,CHP5H;2.2M DHH,10X,0.25N 


01121 


CB2251 


R503 


321H3452-O0 






fi£S,FX0,FllM:499K 0HH,H,0.125M,TC=T0 


19701 


6043EM99IC0F 


RSm 


321-0423-00 






RES,FX0,FIUt:24SK 0HM,1X,0.12SH,TC=T0 


19701 


5043EI)249K0F 


R507 


315-0473-00 






RES,FXD,FIU4:47K QMM,5I,0,25« 


57668 


NTR25J-E47K0 


HS10 


315-0104-00 






HES,FX0,FIIM:100K 0HM,5X,0,25W 


57666 


MTR25J-E100K 


R511 


316-0104-00 






RES,FX0,FUM:100K 0HH,SX,D.29t 


57668 


HTR25J-E100K 


R513 


315-0104-00 






RG,FXD,FIU4M00K 0HM,SI,0,25M 


57668 


MTR25J-E100K 


R521 


316-0276-00 






RES,FX0,OiPSH:27M 0H«,m,0.25« 


01121 


C02761 


R523 


321-0423-00 






RES,FX0,FIU4:24SK 0H«,1I,0*125«JC=T0 


19701 


S043E0249K0F 


11524 


321-0452-00 






RES,FXD,FIU(:499K OHM,U.0.125M,TC=TO 


19701 


S043Q)499KOF 


R527 


315-0104-00 






RE5,fXD,FlLH:100K 0HM,5I,0.25H 


57668 


MTR25J-E100K 


R531 


315^J224H)0 






RES,FXD,FlLM:ZZ0K OHM ,5X, 0.291 


57660 


MTR25J-E220K 


R632 


315-0103-00 






RES,FXD,FUJ*:10K Ott*.5X,0,25« 


19701 


5043CX10K00J 


R533 


315-0103-00 






RES,FX0,FIU*:10IC OHM, 51,0. 25H 


19701 


S043CX10KOOJ 


R536 


315-0104-00 






RES,fXO,FILM:100K 0HM,SX, 0.291 


57668 


NTR25J-E10OK 


R541 


315-0661-00 






RES,FXO,FU)4:6eO 0HM,5I,0.25« 


57660 


HTRZSa-ESeOE 


R642 


315-0103-00 




rt^^RK.FXD,FILH:10K 0HH,5X,0.25»I 


19701 


5043CX10KD0J 


R550 

R551 


315-0662-00 

315-0153-00 






RES,FXD,FILM:6.0iC 0HM,5Z ,0.291 
RB,FXD,FILM:15K 0HM,5X,0,29( 


57668 

19701 


MTR25J-E06K8 

5O43ai5K0OJ 


R552 


315-0102-00 




RES,FX0,FlLM:HC OtW, 51, 0.291 


57668 


HTR2SJE01K0 


R553 


315-0662-KM) 






RE5,FXD,FILM:6.0K 0HM,51,0.25M 


57668 


NTR25J-EO6K0 


R65S 


315-0302-00 






RE5,FXD,FIUI:3IC {mM,51,0.25M 


57668 


NTR25J-EO3X0 


R5Se 


315-0302-^ 






Res,FXD,FlLM:3K 0HM,5X, 0.291 


57668 


MTR25J-E03K0 


RS59 


315-0202-00 






RES,FXD,flLM:2JC 0HM,51,0.25« 


57660 


HTR25J-E ZK 


RS6Q 


315-0101-00 






R€S,FX0,FILM:100 0HM,51,0*2S« 


57668 


MTR25J-E 100E 


R561 


315^)161-00 






RES, FXO, FUJI: 100 0HH,5I,0,29t 


57668 


NTR25J-E10OE 


R682 


307-0104-00 






R€S,FXO,Q4PSH:3,3 0HM,5Z,0.Z5H 


01121 


CB33CS 


R570 


315-0101-00 






RE5,FXO,FUM:100 0WI,5I,0.25W 


576^ 


MTR25J-E 1ME 


R571 


315-0101-00 






RES, FXO, FILM; 160 OHM,51,0.2SW 


57668 


NTR25J-E180E 


R572 


307-0104-00 






RES,FXO,CMPSN:3,3 OHM,SZ,0.2SH 


01121 


CB33GS 


R9Q0 


304-0102-00 


BQ10100 


B029S99 


RES,FX0,CMPSN:1K OHM, 101, 1H 


01121 


C01O21 


R900 


303-0511-00 


8030000 


B052349 


RES,FX0,CMPSH;510 0HM,51,1« 


01121 


005115 


R9D0 


303*0751-00 


8052350 




RES,FX0,CMPSM:750 OHH.SIJM 


01121 


007515 


R910 


315-0821-00 






R€S,FX0,F1UI:820 0HM,51,0.25M 


19701 


SO43CX02OROJ 


R915 


321-0265-00 






RES,FX0,FILM:9.09K 0HH,1X,0.1291JC=T0 


07716 


CEft090900F 


R916 


321-0268-00 






R£S,FX0,FlLJ*:6,t)4K 0HM,1X,0,1291,TC=T0 


19701 


5043Q16X040F 


R320 


307-0105-00 






R€S,fX0,CMPSN:3-9 0im,5I,0,29f 


01121 


Ce 3905 


R922 


315-0100-00 






RES,FX0,FIU4;1D 0HH,S1,0.2SM 


19701 


5O43CX1Dfifi0OJ 


R924 


315-0100-00 






RES ,fW), FILM; 10 0HM,5X,0.25M 


19701 


5043CX10RR00J 


R926 


315-0100-00 






R€S,FX0,FILM;10 0HM,St,0-29( 


19701 


5O43CX10RROOJ 


R940 


307-0106-00 






RES,FX0,CMPSH:4.7 0H»,5X,0*25M 


01121 


CB 4705 


R942 


315-0102-00 






RES, FXO, FILM: IK 0l«;5X,0,29f 


57668 


HTR2SJE01KO 


R945 


315-0912-00 






R€S,FX0,FILM:9-1K 010I,51,0.25K 


57668 


NTR25J-E09K1 


R946 


315-0622-00 






RES;FX0,FILJ*:6-2K 0HM,5X,0.25H 


19701 


5043CX6K200J 


R9S4 


315-0100-00 






R£S,FXi),FILM:10 0HM,51,0.25« 


19701 


S043CX10RROOJ 


R966 


315-0100-00 






RES,FXB,FIU;10 0HH.5X,0-25M 


19?01 


5043CX10fiW0J 
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Tektronisi 

OomDonent No. Part No. 


Sarial /Assembly No. 
Effective Dscont 


Name & Description 


Mfr. 

Code 


Mfr. Part No, 


ma 


315-0100-00 




BES,FX0,FILM:10 OHM ,51,0,2^1 


19701 


5043CX10RR00J 


R970 


307-010S-00 




RES,FXD,CMPSM:3.g OH«,5I,0,25H 


01121 


C8 3965 


R989 


315HJ561-00 




RES,FX0,FnJ4:56O 0HH,SZ,0.25H 


19701 


S043CX560ROJ 


R990 


315-0102-00 




RE5,FX0,F1U4:1K OHH.Sl.O.ZSM 


57668 


MTR25JED1KG 


DOCM 

KBIPf 


321-030MO 




HES,FXD.FllH:15,0K 0HM,1X,0,125H JC=T0 


19701 


5O33ED15J0OF 


R996 


321-0306H]0 




RES,FX0,flLW:15,0K 0HH,1Z,0,12S« JC=T0 


19701 


5033ED15J00F 


RT1fl4 


307-01S1-00 




RES JHOWaLMOOK 0f«,m,HTC 


14193 


IC10-10002K 


RTZD3 


307-0191-00 




fl£S,TH£fi4WL:l00IC 0HM,m,«TC 


14193 


K10-10002K 


S10 


260-1207-00 




SmiCH ,POSH!DPOT,28VOC , PUSH-PUSH 


59821 


ORDER BY QESCR 


S2Q 


260-1207-00 




SMITCH , PUSH : OPOT ,28V0C , PUSH-PUSH 


59821 


ORDER 8Y DE5CR 


S3Q 


260-1209-00 




SHITCH.PUSH:18UTT0N,4 POlE.OlSPLflY 


31918 


601347 


S17B 







(PORT OF R17B) 






5470 


263-1004-00 




SH COM flCTR nS:LF-30B POINT 


80009 


263-1004-00 


S480 


263-1006-00 




SH COM OCTR OSiGOIN 


90009 


263-1005H)0 


S49Q 


263-1003-00 




SH COM OCTR 0S!HM0B POINT 


80009 


263-1003-00 


U91Q 


156-0067-00 




MlCROCia,LIMEAR:OPNL OMPL^SEL 


04713 


MC1741CP1 


0990 


156HM67HM 




MlCROCKT,LIN€AR:OPNL OMPL^SEL 


04713 


MC1741CP1 


VR252 


152-0168-00 




SEMiCONO DVC . 01 :IEN, SI, 12V ,Sl.0,4«, DO-7639 


14552 


T0331689 


VIM38 


152-0243-00 




SEMICOND DVC,0I:ZEN.SI,15V,5lA4«,00-7 


04713 


SI13203 C1M965B) 


VR448 


1S-0243-00 




SEMICONO OVC.OI:I£N,SI,15V.SI,0.4M,D(l-7 


04713 


SZ13203 C1M96501 


¥1^0 


152-0123-OT 




SEMICONO DVC,Ol:IEN,SU9V;K,O.W.O0-7 


04713 


SZ11530RL 









oO 





















r^<^‘ 
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Section 8— AM 502 



DIAGRAMS AND CIRCUIT BOARD ILLUSTRATIONS 



Symbols and Reference Designators 

Electrical components shown on the diagrams are in the following units unless noted otherwise: 

Capacitors = Values one or greater are in picofarads {pF). 

Values less than one are in microfarads (//F), 

Resistors - Ohms (12), 

Graphic symbols and class designation letters are based on ANSI Standard Y32,2-1975. 

Logic symbology is based on ANSI Y32J4-1973 in terms of positive logic. Logic symbols depict the logic 
function performed and may differ from the manufacturer's data. 

The overline on a signal name indicates that the signal performs its intended function when it goes to the low state. 
Abbreviations are based on ANSI Y 1,1 *1972. 

Other ANSI standards that are used in the preparation of diagrams by Tektronix, Inc. are: 

Y14.15, 1966 Drafting Practices, 

Y14.2, 1973 Line Conventions and Lettering. 

Y10.5, 1968 Letter Symbols for Quantities Used in Electrical Science and 
Electrical Engineering. 



The following prefix letters are used as reference designators to Identify components or assemblies on the diagrams. 



KT 

B 

0T 

c 

ce 

cn 

Dt 

DS 

e 

F 

a 



A*S4mWy. stp«r«Dl* or rapairaDts 
(circuti OoardK «tc] 

ATMTiuator. itxeo or vanat»ti 

Motor 

e^itory 

CapACitor. ttjiod or vinable 
Circuit Oreaiior 
Oiod*. tignal or rectitier 
Detmy Unit 

indiCAtiog devic* {limp) 

Soiilr Gip, F«rnta Oeid 
Fus* 

FiUftf 



HY 

4 

K 

U 

M 

e 

o 



Heat ditBipeting device amk. 
neit radiator, etc) 

Heater 

HvOnd prcuit 

Conoeetor. atitiortarv portioft 
fielay 



inductor, fixed or vina^«. 
Meter ^ 

Connector, movawe portion 
Trann^tor or ^dtoon-ooniroiied 
rectifier 

RepXor fixed or vanaOie 
Thtfwiinor 

•> 

The following special symbols may appear on the diagrams: 



Strap or Link 

Cam Switch 
Closure Chart 
(Dot indicates 
switch closure) 



SEL Value Selected 
at Factory 



Test Voltage 



Internal 
Screwdriver 
Adjustment 

Fyrtctional Slock 
Oiilllnt 

Assembly Number 

Board Name 




VERTICAL AMPLIF 1 ER<|>- 



5 Switch or contictor 

T Trefieiofmer 

TC Thermocotipl* 

re Test point 

U Asumbty, i^ntepirftble Of non-repeirsOJ« 

(integrited Circuit, etc ] 

V electron rube 

VR Voltids reguiitor {zener diodt. etc.; 

w Wirestnp or ciOie 

r Crystal 

Z Pnau stiifter 



Plug to E.O Board 

ISoxi Identifies Panel 
Controls. Connectors and 
Indicators 

Modified Component— See 

* Parts LisMDepicted in grey, 
SOK outline) 

Plug Jndex 



Refer to Waveform 

Refer to Diagram Number 
Coaxial Connector 

Shielding 
,Heat Sink 

Decoupled or Filtered 
Voltage 

Etched Circuit Board 
Outlined in Black 

^Schematic Name 
and Number 




»A 

PtEV. MAR. 1 97a 



+ J 5 VOLT^ 
+ VOLTS 

-IS VOLTS 



DEM 

C>^13 



DC SUPPLY 
T2.EG,ULATOIiS 

aqio Qqqo 

Q940 uqio 

Qq42 uqqo 



<3> 



aB 



^ +SS.SV 



PS goo 
I POWER. I 



2 A 






gA 






6 B 



^ -SS.SV 



AM 502 &LOCK. D|AS|R.A.N\ 



AM 502 




A1 Main Circuit Ooard 'A' side. 



REV MAR 1986 



t Back of board. 





Q152 (SN B057429 & BELOW), 
Q410, Q422 




B 



0416, 0426, 0431 
0443, 0445, 0451 



DUAL 




0121,0131,0141,0145, 
0152, 0410, 0422 







D 

0136, 0236 




Component Reference Chart 



CKT 

NO 


GRID 

LOG 


CKT 

NO 


GRID 

LOG 


CKT 

NO 


GRID 

LOG 


CKT 

NO 


GRID 

LOG 


CKT 

NO 


GRID 

LOG 


CKT 

NO 


GRID 

LOG 


C28 


K3 


CR108 


12 


0501 


El 


R185 


C2 


R451 


J4 


R926 


H6 


C30 


K3 


CR109 


J3 


0511 


FI 


R191 


B4 


R460 


F4 


R940 


C6 


C32 


K2 


CR141 


H4 


Q521 


El 


R193 


C4 


R461 


G4 


R942 


E6 


C34 


K2 


CR150 


G4 


0532 


Cl 


R195 


C5 


R462 


F4 


R945 


E6 


C35 


L2 


CR181 


02 


0540 


B1 


R196 


85 


R464 


HI 


R946 


F6 


C38 


K1 


CR208 


13 


0541 


Cl 


R198 


A5 


R466 


HI 


R964 


H6 


C48 


L3 


CR209 


J3 


0555 


B3 


R205 


12 


R470 


F5 


R966 


H6 


C50 


L3 


CR231 


H4 


0558 


A2 


R206 


13 


R471 


E5 


R968 


E5 


C54 


M2 


CR250 


G4 


0561 


C2 


R207 


13 


R474 


G5 


R970 


B5 


C55 


L3 


CR281 


02 


0571 


C3 


R220 


14 


R475 


F5 


R989 


B5 


CSS 


LI 


CR438 


J2 


0910 


B6 


R221 


14 


R478 


G6 


R990 


05 


Cl 07 


12 


CR441 


K4 


0940 


B6 


R222 


H5 


R479 


F6 


R994 


C5 


C122 


13 


CR448 


K3 


0942 


06 


R225 


H5 


R480 


G2 


R995 


C5 


C131 


H4 


CR531 


01 


0990 


B5 


R226 


15 


R481 


G1 


RT104 


H2 


C146 


16 


CR555 


B3 






R231 


15 


R482 


G1 


RT203 


H2 


Cl 50 


H5 


CR558 


B2 


RIO 


K4 


R236 


G5 


R483 


G1 






C164 


E3 


CR560 


B2 


R20 


K5 


R237 


G5 


R484 


G1 


S10A 


L4 


Cl 76 


E2 


CR561 


B3 


R30 


K3 


R241 


J6 


R485 


G2 


S10B 


L4 


C195 


C5 


CR570 


B2 


R35 


K2 


R245 


J6 


R486 


G2 


S20A 


L5 


C207 


12 


CR571 


B2 


R38 


K2 


R246 


H6 


R487 


FI 


S20B 


L6 


C222 


15 






R40 


L2 


R252 


G5 


R488 


FI 


S30 


LI 


C231 


H5 


F100 


J3 


R50 


L2 


R254 


H5 


R489 


F2 


S178 


C3 


C252 


G5 


F200 


13 


R55 


L2 


R255 


G5 






S470 t 


E5 


C264 


E4 






R58 


L2 


R260 


04 


R501 


01 


S480 


G3 


C276 


E3 


L164 


F3 


R103 


HI 


R261 


E3^ 


R503 


oi 


S490 t 


B4 


C431 


J4 


L264 


F4 


R105 


12 


R262 


04^ 


R504 


01 






C433 


J4 


L416 


J5 


R106 


12 


R264 


#E4 


R507 


01 


U910 


A6 


C435 


K4 


L426 


K5 


R107 


13 


R266 


E4 


R510 


F2 


U990 


A5 


C438 


J2 


L445 


K3 


R120 


14 


B268 


E4 


R511 


El 






C443 


L4 


P40 


K3 


R121 




R269 


C4 


R513 


FI 


VR252 


G5 


C448 


K3 


0121 


14 


R122 


Hi 


R270 


F3 


R521 


G3 


VR438 


J2 


C450 


K4 


0131 


H4 


R125 


H4 


R271 


E2 


R523 


El 


VR448 


J3 


C470 


F5 


0136 


H4 


R126 


14 


R273 


E2 


R524 


01 


VR910 


C6 


C471 


E5 


0141 


15 


R131 


13 


R275 


03 


R527 


El 






C472 


F6 


0145 


16 


R136 


G4 


R276 


03 


R532 


B1 






C473 


E6 


0152 


G4 


R137 


G4 


R277 


03 


R533 


Cl 






C490 


B4 


0162 


03 


R141 


J6 


R284 


02 


R536 


Cl 






C491 


A4 


0164 


E3 


R145 


J5 


R285 


C2 


R541 


B1 






C493 


B4 


0167 


F3 


R146 


H6 


R410 


J5 


R542 


A1 






C494 


A4 


0168 


E3 


R152 


G3 


R411 


J6 


R550 


B2 






C495 t 


C2 


0171 


F2 


R154 


H3 


R414- 


J5 


R551 


A2 






C496 t 


C2 


0181 


E2 


R155 


G4 


R420 


K5 


R552 


02 






C497 t 


C2 


0185 


02 


R157 


FI 


R421 


K5 


R553 


B2 






C498 t 


B2 


0195 


C4 


R159 


G5 


R422 


K5 


R555 


B3 






C499 t 


B2 


0196 


C5 


R160 


03 


R423 


K5 


R558 


B2 






C530 


FI 


0236 


H4 


R161 


03 


R424 


K6 


R559 


B2 






C536 


Cl 


0267 


F3 


R162 


03 


R431 


J4 


R560 


C2 






C552 


C2 


0268 


F3 


R164 


E3 


R433 


J4 


R561 


A2 






C560 


B2 


0269 


C5 


R166 


E3 


R435 


J4 


R562 


C2 






C570 


B2 


0281 


E2 


R168 


04 


R436 


J3 


R570 


C2 






C910 


B6 


0285 


02 


R170 


F2 


R438 


J2 


R571 


B3 






C922 


D5 


0410* 


J5 


R171 


E2 


R440 


K4 


R572 


C3 






C924 


H6 


0416 


J4 


R173 


E2 


R441 


K4 


R900 


A4 






C926 


H6 


0422* 


J5 


R175 


02 


R442 


K4 


R910 


06 






C930 


B5 


0426 


K5 


R176 


03 


R443 


K4 


R915 


C5 






C942 


06 


0431 


J4 


R177 


02 


R445 


K3 


R916 


06 






C960 


C5 


0443 


L4 


R178 


E3 


R446 


J3 


R920 


C5 






C964 


G6 


0445 


K4 


R181 


E2 


R448 


J2 


R922 


E5 






C966 


G6 


0451 


J4 


R184 


Cl 


R450 


J4 


R924 


H6 






C968 


05 























Parts List for 
sarial numbar ranges. 
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VOLTAGE AND WAVEFORM CONDITIONS 



WARNING I 



Dangerous potentials exist at several points throughout this instrument. When the instrument 
is operated with the covers removed, do not touch exposed connections or components. 
Some transistors have voltages present on their cases. Disconnect the power source before 
replacing parts. 



The voltages and waveforms shown on the diagram 1 and 2 were taken with the AM 502 front panel 



controls set as follows: 

VOLTAGES 



GAIN 


100 


^100 


pushbutton out 


HF -3 dB switch 


1 MHz 


LF -3 dB switch 


DC 


-1- Input AC 


pushbutton out 


GND 


pushbutton in 


— Input AC 


pushbutton out 


GND 


pushbutton in 


STEP GAIN 
DC BAL 


centered 


DC OFFSET 
(COURSE - FINE) 


centered 



WAVEFORMS* 



GAIN 


100 


^100 


pushbutton out 


HF —3 dB switch 


1 MHz 


LF -3 dB switch 


DC 


+ input AC 


pushbutton out 


GND 


pushbutton out 


- input AC 


pushbutton out 


GND 


pushbutton in 


STEP GAIN 
DC BAL 


centered 


DC OFFSET 
(COURSE- FINE) 


centered 



‘Ground reference: center horizontal graticule line 



-a 






The waveforms shown were taken with a 50 mV square-wave input signal applied to the ^ input 
connector of the AM 502. 






Voltage Conditions. The voltages shown on the diagram were obtained using a digital multimeter 
with a 10 megohm input impedance (TEKTRONIX DM 501 Digital Multimeter or TEKTRONIX 7D13 
Digital Multimeter used with readout equipped. 7000-series oscilloscope). 

Waveform Conditions. The waveforms shown are actual waveform photographs taken with a 
Tektronix Oscilloscope Camera System and Projected Graticule. Vertical deflection factor shown on the 
waveform is the actual deflection factor from the probe tip. Voltages and waveforms on the diagrams are 
not absolute and may vary between instruments because of component tolerances, internal calibration, 
or front-panel settings. Readouts are simulated In larger-than-normal type. 
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VOLTAGE AND WAVEFORM CONDITIONS 



j WARNING ^ 

Dangerous potentials exist at several points throughout this instrument. When the instrument 
is operated with the covers removed, do not touch exposed connections or components. 

Some transistors have voltages present on their cases. Disconnect the power source before 
replacing parts. 

The voltages and waveforms shown on the diagram 1 and 2 were taken with the AM 502 front panel 
controls set as follows; 

VOLTAGES WAVEFORMS' 



GAIN 


100 


GAIN 


100 


-MOO 


pushbutton out 


^100 


pushbutton out 


HF —3 dB switch 


1 MHz 


HF 3 dB switch 


1 MHz 


LF -3 dB switch 


DC 


LF -3 dB switch 


DC 


-f input AC 


pushbutton out 


-f input AC 


pushbutton out 


GND 


pushbutton in 


GND 


pushbutton out 


- Input AC 


pushbutton out 


— Input AC 


pushbutton out 


GND 


pushbutton In 


GND 


pushbutton In 


STEP GAIN 


centered 


STEP GAIN 


centered 


DC BAL 




DC BAL 




DC OFFSET 


centered 


DC OFFSET 


centered 


(COURSE - FINE) 




(COURSE- FINE) 





‘Ground reference: center horizontal graticule line 

■p^ 

The waveforms shown were taken with a 50 mV squariB-wave input signal applied to the t input 
connector of the AM 502. ^ 

Voltage Conditions. The voltages shown on the diagram were obtained using a digital multimeter 
with a 10 megohm input impedance (TEKTRONIX DM 501 Digital Multimeter or TEKTRONIX 7D13 
Digital Multimeter used with readout equipped, 7000-series oscilloscope). 

Waveform Conditions. The waveforms shown are actual waveform photographs taken with a 
Tektronix Oscilloscope Camera System and Projected Graticule. Vertical deflection factor shown on the 
waveform is the actual deflection factor from the probe tip. Voltages and waveforms on the diagrams are 
not absolute and may vary between instruments because of component tolerances, internal calibration, 
or front-panel settings. Readouts are simulated In larger-than-normal type. 





Q164 (SN B057429 & BELOW) 



DUAL 




Q164, 0561,0571 




B 



0167, 0168. 0181, 0185 
0195, 0196, 0267, 0268 
0269, 0281, 0285 




AM 502 



REV DEC 1984. 



Output Amplifier <3> 







EMITTER 
Q»G8 ^ 



<D 



COLL. 

IG8 








R480 
10 K 



»o < 


^ 1 


1 


7 t 


’» < 


h 

1 

j- 

■ f 


y 


& 

_ 

F 


Z 1 

• 

i _ 


_ 




i 


i 


i 

1 1 


\* 

» i 

= F 


1 




111 

~rrr 


i 

# 


i 


i 






: F 

L 









5480 



100 

aoo 

500 
IK 
2K 
5K 
lOK 
ZOK 
SOK 
100 K 
cw 



I GA1 nH 

^9H0WN CCW t lOO J 




ISS-JL-^O 

R.fcV. MA.R 1^78 



Switch Detail's 




AM 502 



C J-H 



VOLTAGE CONDITIONS 



WARNING 



Dangerous potentials exist at several points throughout this instrument. When the instrument 
is operated with the covers removed, do not touch exposed connections or components. 
Some transistors have voltages present on their cases. Disconnect the power source before 
replacing parts. 



The voltages shown on the diagram were taken with the AM 502 front panel controls set as follows: 



Gain 

-MOO 

HF -3 dB switch 
LF -3 dB switch 
+ input AC 
GND 

— Input AC 



VOLTAGES 

^00 





















pushbutton 
1 MHz 
DC 

pushbutton 

pushbutton 

pushbutton 



out 



out 

in 

out 



GND 

STEP GAIN 
DC BAL 
DC OFFSET 
(COURSE - FINE) 



pushbutton in 
centered 

centered 



Voltage Conditions. The voltages shown on the diagram were obtained using a digital multimeter 
with a 10 megohm input impedance (TEKTRONIX DM 501 Digital Multimeter or TEKTRONIX 7D13 
Digital Multimeter used with readout equipped, 7000-series oscilloscope). 
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SINGLE 




0910, 0990 




P 

0940 



C 




E 







REV. B, mar. 1976 



0942 



AM50Z 



Power. Supply 



»vl 




Section 9-AM 502 



REPLACEABLE 
MECHANICAL PARTS 



PARTS ORDERING INFORMATION 

Replacemen I parts are avaiJabJe from or through your local 
Tektronw. Inc, Field Office or representative. 

Changes to Tektronix instruments are sometimes made to 
accommodate improved components as they become available, 
and to gtve you the benefit of the latest circuit improvements 
developed in our engineering department. It is therefore 
important, when ordering parts, to include the following 
information in your order: Part number, instrument type or 
number, seriai number^ and modification number if applicable. 

if a part you have ordered has been replaced with a new or 
improved part, your local Tektronix. Inc. Field Office or 
represeniativo will contact you concerning any change in part 
number. 



INDENTATION SYSTEM 

This mechanical pans list is indented lo indicate item 
relationships. Following is an example of the indentation system 
used in the description column. 

f 2 3 4 5 Name & Description 

Assemply and/or Component 

Attaching parts for Assempty and/or Component 

Detati Part of Assambiy and/or Component 
Attaching parts for Oetait Pan 

Parts of Detaii Pan 

Anachmg parts for Parts Of Detaii Pan 



Change information, if any, is located at the rear of this 
manual. 

SPECIAL NOTES AND SYMBOLS 

XQOO Part fimt added at this serial number 

OOX Pan removed after this serial number 



Attaching Parts always appear in the same indentation as 
the (tern it mounts, while the detail parts are indented to the right 
Indented items are part of. and included with, the next higher 
indentation. The separation symbol — * — indicates the end of 
attaching parts. 

Attaching parts must be purchased separatefy, unless otherwise 



FIGURE AND INDEX NUMBERS 



Items in this section are referenced by figure and thdex 









numbers to the illustrations. 



XV 



specineq, 

ITEM NAME 

In the Parts List an Item Name is separated from the 
description by a colon (:). Because of space limitations, an Item 
Name may sometimes appear as incomplete For further item 
Name identification, the U.$, Federal Cataloging Handbook H6-1 
can be utilized where possible. 



ABBREVIATIONS 



" 


INCH 


4 


NUMBER SIZE 


ACTS 


actuator 


aoptr 


adapter 


ALIGN 


alignment 


AL 


aluminum 


ASSEM 


ASSEMBLED 


ASSV 


assembly 


ATTEN 


attenuator 


AWG 


AMERICAN WIRE GAGE 


BD 


BOARD 


BRKT 


BRACKET 


8RS 


BRASS 


BRZ 


BRONZE 


8SHG 


bushing 


CAB 


cabinet 


CAP 


CAPACITOR 


CER 


CERAMIC 


CHAS 


CHASSIS 


CKT 


CIRCUIT 


COMP 


COMPOSITION 


CONN 


CONNECTOR 


COV 


COVER 


CPLG 


COUPLING 


CRT 


CATHODE ray tube 


DEG 


DEGREE 


DWR 


ORAWER 



ELCTRN 


electron 


ELEC 


ELECTRICAL 


ELCTLT 


ELECTROLYTIC 


ELEM 


ELEMENT 


EPL 


electrical parts LIST 


EOPT 


EOUIPMENT 


EXT 


external 


FIL 


fillister head 


FLEX 


flexible 


flh 


FLAT HEAD 


fltr 


FILTER 


fr 


frame Of FRONT 


FST NR 


FASTENER 


FT 


FOOT 


FXD 


FIXED 


GSKT 


GASKET 


HDL 


HANfXE 


HEX 


HEXAGON 


HEX HO 


HEXAGONAL HEAD 


HEXSOC 


hexagonal socicet 


HLCPS 


helical COMPRESSION 


HLEXT 


helical EXTENSION 


MV 


HIGH voltage 


1C 


INTEGRATED CIRCUIT 


ID 


INSIDE OIAMETER 


lOENT 


identification 


1MPLR 


IMPELLER 



IN INCH 

incand incandescent 

INSUL insulator 

intl internal 

lpnldr lampholder 

MACH MACHINE 

MECH MECHANrCAL 

MTG mounting 

NIP NIPPLE 

non wire not WIRE WOUND 

oeo ORDER sv description 

00 OUTSIDE DIAMETER 

OVH OVAL HEAD 

PH BRZ PHOSPHOR SRONZe 

PL PLAIN or PLATE 

plstc plastic 

PN PART number 

PNH PAN HEAD 

PWR POWER 

RCPT RECEPTACLE 

RES RESISTOR 

RGD RIGID 

rlf relief 

RTNR RETAINER 

SCH SOCKET HEAD 

SCOPE OSCILLOSCOPE 

SCR SCREW 



SE 


SINGLE END 


SECT 


SECTION 


SEMICOND SEMICONDUCTOR 


SHLO 


SHIELD 


SHLOR 


SHOULDERED 


SKT 


SOCKET 


SL 


SLIDE 


SLFLKG 


SELF .locking 


SLVG 


sleeving 


SPR 


spring 


SO 


SQUARE 


S$T 


stainless steel 


STL 


steel 


SW 


switch 


T 


TUBE 


TERM 


terminal 


tmo 


THREAD 


thk 


THICK 


tnsn 


TENSION 


tpg 


TAPPING 


trm 


TRUSS HEAD 


V 


voltage 


VAR 


variable 


W 


with 


wshh 


WASHER 


XFMR 


TRANSFORMER 


XSTR 


TRANSISTOR 
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Reptacfiable Mechanical Parts - AM 502 



Mfr, 

Code 


CROSS INDEX - MFR. CODE NUMBER TO 
Manufacturer Address 


MANUFACTURER 

City. State. Zio Code 


02107 


SPORTS MRi CO 


5200 N mOSTER RO 
P 0 BOX M9 


DOVER OH 44622 


09922 


eURNOY CORP 


RICHAAOS AVE 


NORHALX CT 06852 


12327 


mmr cofip 


9301 AlLBt OR 


CLEVELAND OH 44125 


13511 


OMPHEKOi amt 01 V Bmm row corp 




LOS GATOS CA 


22S26 


OU PONT E 1 OE NEMOUPS QNO CO INC 
OU PONT COHHEaOR SYSTEMS 


30 HUNTe LANE 


CANP HILL PA 17011 


28520 


HEYCO MOLOED PRODUCTS 


1X7 HICHIGW AVE 
P 0 BOX ISO 


KENll>IORTH NJ 07033 


45722 


USH CORP., PORKeHCfllON FASTENER DiV 




CAHPeELLSVILLE, KT 42716 


56878 


SPS TECHHOL001E5 INC 


HtOHLANO AVE 


JENKINTONN PA 13046 


71159 


BRISTOL SOCKET SCRDI CO 




HATER0URY a 


71785 


TRN INC 

TRN CIMCH COWECTORS 


1501 MORSE AVE 


£LX GROVE VILLAGE II 60007 


73743 


FISCHER SPECIAL MF6 CO 


446 MORGAN ST 


CINCINNATI OH 45206 


74445 


HOL0-KROHE CO 


31 0ROOK ST 


NEST HARTPORO a 06110 


77900 


SHRKEPROOF 

DIV OF ILLINOIS TOOL NORKS 


SAINT CHARLES RD 


ELGIN IL 60120 


79189 


ILLINOIS TOOL NORKS INC 
SHAKEPROOF DIVISION 


ST CHARLO ROOD 


ELGIN IL 60120 


79136 


HALOES KOHINOOR INC 


47-16 AUSTEL PLACE 


LONG ISLAND Cm NY 11101 


80009 


TEKTRONIX INC 


4900 S N GRIFFITH OR 
P 0 SOX 500 


BEAVERTON OR 97077 


83385 


NICROOOT MANUFOCTURING INC 
efiEER-COmWL OIV 


3221 H BIG BEAVER RO 


TROT NI 48098 


86928 


SIDSTRON HFG CO INC 


701 SONORA AVE 


GLENDALE CA 91201 


91036 


KINGS ELEaRONICS CO INC 


40 HAR9LEDALE ROAD 
600 18TH AVE ^ 


TUCKAHOE NT 10707 


93907 


TEXTRON INC 
CANCAR DIV 


ROCKFORD IL 61101 


TK0392 


NORTHNEST FASTENER SALES INC 


7923 SN CIRRUS DRIVE 


6EAVERTDN DR 97005 


TK0435 


lOfIS SCREH CO 


4114 S PEORIA 


CHICAGO IL 60809 


IK0507 


0 KARA METAL PRODUCTS CO 


542 SRANNAN ST 


SAN FRANCISCO CA 94107 



Replaceable Mechanical Parts - AM 502 



F\q. 4 

Index 

No. 


Tektronix 
Part No. 


Senal/ Assembly No, 
Effective Dscont 


Qtv 


12345 Name & OescriDticn 


Mfr. 

Code 


Mfr. Part No 


1-1 


337-1399-01 


B010100 


8130524 


2 


SHIELD, El£C:S106 


80009 


337-1399-01 




337-1399-01 


8130525 




1 


SHIElO,ELiC:SI0E 


80009 


337-1399-01 


-Z 


337-1399-00 


6130525 




1 


SHIEUI.ElKiSIOE 


80009 


337-1399-00 


-3 


386-04M-00 






1 


KWeiCDOr KITK SETSCBEH 


80009 


366-0494-00 




213-0153-00 






1 


,SETSa?E»l;5-40 X 0.125,STL 


TXQ392 OROEH BY OESO^ 




366-1518-00 


B010100 


8040799 


1 


KNOeiGY .0.063 ID X 0.392 00 X 0.4 H 


80009 


366-1518-00 




213-0153-^ 


8010100 


8040799 


1 


.SnSCS£K:5-40 X 0.125, STL 


TK0392 ORDER BY OESCR 




366-10M-00 


8040800 


8049999 


1 


KNOe;GY,0.08 EO X 0.392 00 X 0.4 H 


80009 


366-1W4-00 




213-0725-00 


8040800 


9049999 


1 


.srscsat:3-48 X o.o94,stl 


56878 


ORDER 8Y OESCR 




366-1023-00 


8050000 




1 


KM08:6Y ,0,127 10 X 0-392 00 X 0-531 H 


80009 


366-1023-00 




213-0246-00 


8060000 




1 


-SETSCfi9(:5-40 X 0.094, STL 


71159 


ORDER BY OESCR 


-5 


366-1101-00 






1 


KM08:6Y,0.127 ID X 0-706 00 X 0-6 H 


30009 


366-1101-00 




213-0153-00 






1 


,SETSaEEH:5-40 X 0.12S,STL 


TK0392 ORDER BY OESCR 


-6 


366-1317-00 






1 


lOne:R0,CAL,O.12? ID X O.S 00 X 0.531 H 


80009 


366-1317-00 




213-0153-00 






1 


.SETSCBOI:5-40 X 0.125, STL 


TKQ392 ORDER BY OESCR 


"7 


. 366-1001-00 






1 


KNOeiGY ,0.252 10 X 0-925 00 X 0-67 


80009 


366-1001-00 




213-0153-00 






2 


-SOSa!£H:5-40 X 0.125,STL 


TK0392 ORDER 8Y OESCR 


-e 


366-1163-00 






2 


KNOOiOY ,0,127 10 X 0.392 OO X 0.468 K 


80009 


386-1183-00 




213-0153-00 






1 


-SETSOiat:5-40 X 0.125, STL 


TK0392 ORDER BY OESCR 




366-1257-11 






2 


PUSH eunOH:SlL 6Y,flC PHE 


80009 


366-1257-11 


‘10 


366-1257-12 






2 


PU»l SUnONiSIL 6Y.CH6 6N0 


80009 


366-1257-12 


-11 


366-1489-31 






1 


PUSH BUnOHiSlL 6T -DIVIDE BY 10 


8D009 


366-1489-31 


“12 


426-0681-00 






5 


FHflH€,PUSH BTH: 


30009 


426-068lH)0 




214-1840-00 


6010100 


9053579 


1 


PIN.KNOe SECfl0:0.12 L X 0.094-0.1 OO.OCETOL 


30009 


214-1840-00 


-13 


366-1422-01 


8010100 


9053579 


1 


KNOBlUTCH 


60009 


366-14S-01 




366-1690-00 


6OSS580 




1 


KMO0,LflTCH:SIl 6Y,0.53 X 0.23 X 1.059 


00009 


366-1690-00 




129-0103-00 






1 


POST, BOG, ELEC: ftSSEHBLY 


80009 


129-0103-00 












(ATTACHING PARTS) 






-15 


210-0455-00 






1 


M0T,PLAIN,H£X:0.25-Z8 X 0.375,eftS NP 


73743 


3089-402 


-16 


210-0223-00 






1 


TERMINAL, LUG ;0. 28 lO.LOCKlNG.BRZ TIN PL 


36928 


5441-37 












(END ATTACH1M6 PORTS) 








20CHJ103-00 






t 


.NUT ,PU) IN, KHURL:0. 25-28 X 0.375*00 BRASS 


80009 


200-0103-00 




129-0077-00 






1 


.STUO,SHOUU)£fi0:O.93e L X 0.375,0.250-28 


80009 


129-0077-00 


-17 


131-095500 






2aN 


^ CWI.RCPT.ELECiBNC, FEMALE 


13511 


31-279 


-13 


131-0816-00 








com ,fiCPT ,ELEC : BMC .FEMALE 


91836 


KC-19-153 


-19 


384-1221-00 


8010100 


8049999 




EXTENSION SHAFT:3.0 L X 0.081 OO.SST 


80009 


304-1221-00 




384-0415-01 


8050000 




1 


EXTENSION SH0FT;3,18 L X 0.081 00, STEEL 


8D0D9 


384-0415-01 


-20 








1 


RESISTOR, VARIABLE: (SEE R468 REPL) 
















(ATTACHING PARTS) 






-21 


210-0583-00 






1 


HUT .PLAIN. HEX :0. 25-32 X 0.312 ,BRS CO PL 


73743 


2X-203 19-402 


-22 


210-0940-00 






1 


HASHER, FLAT ;0. 25 ID X 0.375 00 X 0.02, STL 


12327 


ORDER BY OESCR 












(END AHACHING PORTS) 






-23 


" " ■ 






1 


RESISTOR, VARIABLE: (SEE R158 REPL) 
















(ATTACHING PARTS) 






-24 


210-0583-00 






1 


HUT,PLAIH,HEX:0.25-32 X Q.312.BRS CO PL 


73743 


2X-20319-402 


-25 


210-0940-00 






1 


MASHER. FUIT:0.2S 10 X 0.375 00 X 0.02.STL 


12327 


ORDER 3Y OESCR 












(BIO OnOCHING PARTS) 






-26 


358-0376-00 


6010100 


B054649 


2 


eUSHIHG,SLEEVE:0.131 ID X 0.18 00 X 0.125 L 


80009 


358-0378^)0 




358-0599-00 


0054650 




2 


euSHIMG,SLEEVE:0.125 10 X 0.25 OO X 0.234 


28520 


0-187-125 


-27 


350-0029-00 






1 


eSHC.MACH THO:0.375-32 X 0.5 HEX,8fiS HP 


800D9 


358-0029-00 












(AHACHING PARTS) 






-23 


210-0599-00 






1 


N(IT,PUnN,HEX:0.375-32 X 0.438 BPS CO PL 


73743 


28269-402 


-29 


210-0978-00 






1 


NASHER. FIAT :0. 375 ID X 0.5 00 X 0.024, STL 


12327 


ORDER BY OESCR 












(END AnACHIMG PARTS) 






-30 


333-1711-00 






1 


PANEL, FRONT: 


80009 


333-1711-00 


-31 


214-1513-01 


8010100 


8053579 


1 


LCH.PL-IH HTNC:PUKTIC 


80009 


214-1513-01 




105-0719-09 


8053580 




1 


LATCH ,fieTAINING:PU)C-IN 


30009 


105-0719-00 












(ATTACHING PARTS) 






-32 


213-0254-00 






1 


$CaOt.TP6.TF;2-32 X 0.25, TYPE 8 ,FLH ,100 OEG 


45722 


ORDER BY OESCR 


-33 


105-0718-00 


8053580 


B054529 


1 


8AR, LATCH RLSE: 


80009 


105-0718-00 




105-0718-01 


8054530 




1 


8AR, LATCH RLSE: 


80009 


105-0718-01 












(BO AHACHING PARTS) 






-34 


200-0935-00 






2 


BASE.UUIPH0LaER:0.29 00 X 0.19 L.BK PLSTC 


80009 


200-0935-00 


-35 


376-0602-01 






1 


LENS, LIGHT; AMBER 


00009 


378-0602-01 


-36 


378-O6O2H30 






1 


LENS,LIGHT;GREEN 


80009 


378-0602-00 


-37 


352-0157-00 






2 


lAMPHOLOa:(1)T-2 UNBASS.NHITE 


00009 


352-0157-00 


-38 


386-2529-00 


6010100 


8049999 


1 


SUBPANEL. FRONT; 


80009 


306-2529-00 
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Ftg, & 

Index 

No. 


Tektronm 
Part No. 


Senal/A^embty No, 
Effective Dscont 


Qtv 


1Z345 Name & DeacriDbon 


Mfr. 

Code 


Mfr. Part No, 


1- 


386-2529-01 


B050000 




1 


SUBPflWEL.FltONT: 


80009 


306-2529-01 












(BTTQCHING TORTS) 






-39 


213-0229-00 


B9101Q0 


B054759 


4 


SC»E)l,TP6,TF:6-20 X 0.375, TYPE 8,FIK,STL 


93907 


ORQER BY OESCR 




213-0123-00 


0054760 




4 


SCR0f JPG Jf:6-32 X 0,375 ,SPCl HPE JU* 


93907 


234-21940-026 












(END ATTOtHlNG PMT5) 






-40 


337-1702-00 


B010100 


BD19999 


1 


miELB,£lEC:REAR PANEL 


00009 


337-1762-00 




337-1702H)1 


B050000 




1 


SH1EU)JIEC!RE0R 


00009 


337-1782-01 


HI 


214-1061-00 






1 


CSNTOCT,ELEC:6ROUNDINC,CU SE 


B0009 


214-1061-00 


H2 


42M72S-00 






1 


fR SECT,PUIG-IN:T0P 


B0009 


426-0725-00 












t ATTACH IMG PARTS) 






H3 


213-0145-00 






2 


SOIEHJPG Jf:6-20 X 0,312, TYPE B,PNH.STL 


03385 


ORDER BY DESCR 












(END ATTACHING PARTS) 






H4 


38e-3aS7-00 


0063580 


B0S52S9 


Z 


SUPPORT, PLUG-IN: 


00009 


386-3857-00 




386-3657-01 


0055260 




2 


SUPPORT, PLUG-IN: 


9390? 


ORDER BY OESCR 


H5 


210-1270-00 


B053580 




2 


WSHER.FLAT-.O.m 10 X 0.219 00 X 0.04 ,0L 


BOOD9 


210-1270-00 


H6 


426-0724-00 






1 


HI SEa,PLilG-IN:60TTOH 


B00Q9 


426-0724-00 












(ATTACHING PORTS) 






H7 


213-0146-00 






1 


SCRO(JP6,TF:6-20 X 0.312, TYPE B.PNH.STL 


83385 


ORDER BY DESCR 


-48 


211-0012-00 






1 


SCREM,MACHINE:4-10 X 0.375,PMH,STL 


TK0435 


ORDER BY DESCR 


-49 


210-0406HM 






1 


NUT,PLAIH,HEX:4H0 X 0,183,BRS CU PI 


73743 


12161-50 












(END anftCHING PORTS) 






-90 


376-0039-00 






1 


O>U;,SmFT,RG0:0.0B2 S 0.128 10, RL 


80009 


376-0039-00 




213-0075-00 






Z 


,S€TSCREM:4-40 X 0,094, STL 


74445 


OROER BY OESCR 


-51 


— 






1 


OCT BOARD ASSY:IWIH(S£E A1 REPL) 






-52 


— 






1 


.TRANSISTOR: (SEE Q10940 REPL) 






-S3 


210-1122-00 






1 


,, KOSHER, LJK:K:0, 12 lO, DISHED, 0.825 THX,STL 


86928 


ORDER BY OESCR 


-54 


210-091IH)0 






1 


,,KASHS,FIAT:0,19 00 X 0,201 00 X 0,046 


02107 


S-47-11 


-55 


131-0604-00 






36 


.coNToa,ELEC:aa eo sr.spr.cu be 


00009 


131-0604-00 


-96 


136-0252-04 


0010100 


B030294 


72 


.SOCKET .PIN TERH:U/H 0.016-0.018 Old PINS 


22526 


75060-007 




136-0252-04 


8030295 




56 


.SOaET.PIN TERN:U/N 0.016-0.018 Old PINS 


22526 


75060-007 




136-0514-00 


0030295 


0058919 


2 


•SKT.PL-tN ELEK:MiCROCIRCU[T,a OIP 


09922 


DlUa8P-106 


-57 


200-0687-01 






1 


. COVER ,XSTR:T0-5,dCETdL 


80009 


200-0667-01 




131-0600-00 






4 


.TERMIWL,P1N:0.365 L X 0.025 BRI GUI PL 


22526 


48283-036 


-58 


136-0235-00 






1.\<>.SKT,PL-IN EL£K:TR»6[ST0R,6 CONTftCT 


71785 


133-96-12-062 


-59 








.RESISTOR , Vflfi 1 0BL£: (SEE ft1fi167 REPL) 
















.(flTTfiCHING PORTS) 






-60 


210-0583-00 






^ 1 


.HUT,PUIN,HEX:0.25-32 X 0.31Z,BfiS CO PL 


73743 


2X-20319-402 


-61 


210-00W-00 






1 


.t«SHER,LOa:0.261 IO.IHTL.0.018 THK.STL 


77900 


1 214-05-00-0541 C 


-62 


210-1025-00 


Q010100 


6059999 


2 


.MOSHER, FLAT :0. 312 10 X 0.469 OO X 0.031 ,BR 


12327 


OROER BY DESCR 




210-0165-00 


8060000 




1 


g 

'hut, PUIH, HEX: 0,25-32 X O*375,0RS CO PL 


73743 


3095-402 












,(E)C ATTACHING PARTS) 






-63 


M7-1337-00 






1 


,8R0CXET,V0fi RES;STEEL 


80009 


407-1337-00 












. (AnACHlHG PARTS) 






-54 


211-0008-00 






2 


,SCREK,KA€HlNE:4-40 X 0,25, PNM, STL 


93907 


OROER BY OESCR 


-65 


210-05S1-00 






2 


,NUT,PlAlH,HEX:4-40 X O.Z5,ST CO PL 


TX0435 


ORDER 8Y DESCR 












JENO ATTACHING PARTS] 






-66 


337-1833-00 






2 


.SHIELD , ELEC: PUSHBUTTON, CTR 


80009 


337-1883-00 


-67 


— 






2 


,SKITCH,PUSH:(SEE A1S10 AND A1S20 REPL) 






-68 


361-0385-00 


8010100 


8052349 


8 


-SPACER, P0 SN:0,184 L, GREEN POLYCARBONATE 


80009 


361-0386-00 




361-0381-00 


8052350 




8 


-SPACER, P0 SK:0,133 l,R8D POLYCARBONATE 


00009 


361-0384-00 


-69 


— 






1 


, SNITCH, PUSH: (SEE A153D REPL) 






-70 


361-0383-00 






2 


,SPCR,PB SK:0,33 L,CHAfiCOAL,POlTCAR80NATE 


80009 


361-0383-00 


-71 


341-0151-00 






4 


,CLIP, ELECTRICAL: FUSE, OCT 80 NT 


80009 


344-0154-00 




198-2155-00 






1 


,N1R£ SET, ELEC: 


80009 


198-2155-00 


-72 


175-0825-00 






1 


,, CABLE, SP, ELEC :2, 26 DHG,STRO,PVC aKT,RBH 


00009 


175-0825-00 


-73 


175-0026-00 






1 


CABLE, SP,ELEC:3, 26 AHG,STRO,PVC Jia,RBN 


30009 


175-0826-00 


-74 


131-0707-00 






4 


„C0MTACT,EL£C:22-26 AKG,BRS,CU BE 6LJ} PL 


22526 


47439-000 


-75 


3SZ-0162-02 






1 


,,HIDR;TERN CDIil:4 KIRE,RED 


80009 


352-0162-82 


-76 


179-2028-00 






1 


.NIRIHG HARNESS ;NQ IN 


00009 


179-2028-00 




175-3112-00 






1 


,CA0L£ aSST,RF:50 OHN COAX, 0,958 L 


80009 


175-3112-00 


-77 


381-0173-00 






1 


EXTENSION SHAFT:6,439 L X 0,125 STEP 00 JTL 


00009 


384-0173-00 


-70 


381-0318-01 






1 


EXTENSION SHAFT:9,161 L X 0,125 STEP OD 


80009 


384-034B-01 




263-1001-00 






1 


SN CAM ACTR AS;LF-3O0 POINT 


80009 


263-1004-00 












(ATTACHING PARTS) 






-79 


211-0116-00 


B010100 


8057469 


4 


SCR,ASSEN MSHR:4-40 X 0J12,PNH JflS,NP 


77900 


OROM BY DESCR 




211-0292-00 


0057470 




4 


$CR,ASSEM M5HR:4-40 X 0,29,PNH,BRS Nl PL 


78189 


51-040445-01 
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Fig. 6 

Index 

Np. 


Tektronix 
Part No. 


Serial 7 Ajs$emt>ly No. 
Effective Dscont Qtv 


12345 Name & OescriDtion 


Mfr. 

Code 


Mfr, Part No. 


1- 






CENO OnOOilNO PORTS) 








200-1598-00 


1 


.COVER .COM SN:16 ELEMENTS 


80009 


200-1598-00 


-91 


3M-0Z19HM 


1 


o.2s om 


79136 


5103-25-S-ZD-P 


-82 


401-0155-00 


1 


.Bmm.am sk:froht , 0.454 010 m 


80009 


401-0155-00 


-83 


13H3e40-00 


1 


.CmfTflCT,ELEC:GR0t9i0ItC,HI 8E 


^009 


131-0840-00 


-04 


Z14-1?04-01 


2 


.SPRING, FLAT :0- 52 X 0.125 X 0.009 ,CU 0E 


30009 


214-17IPHI1 


-05 


214-112F-00 


2 


. ROLLER, 0ETENT:0. 125 DIO X 0.125,SST 


80009 


214-1127-00 


-0S 


105-0496-00 


1 


,flCTUOTO«,COM S«:LF-3D8 


60009 


105-0408-00 


-87 


401-0156-00 


1 


.SEARING, CM SK: REAR ,0.454 DIA CAH 


80009 


401-0156-00 


-08 


210-0406-00 


4 


.NUT .PLAIN, HEX:4-40 X 0.168,BRS CD PL 


73743 


12161-50 




213-0075-00 


2 


.SETSCRE«;4-40 X 0.094, STL 


74445 


OROER 8Y OESCR 




263-1003-00 


1 


SN CM ACTR AS:HF-3D6 POINT 


00009 


263-1003-00 








(ATTACHING PARTS) 






-09 


211-0116-00 


4 


SCR.ASSEH HSHR:4-40 X 0.312,PNH,8RS,NP 


77900 


ORDER 8Y OESCR 








CGNO OnOCHING PORTS) 






-00 


200-1597-00 


1 


.COVER, aw SH;10 ELEHEMTS 


80000 


200-1597-00 


-01 


354-0219-00 


1 


.RlHG,RETRINING:£XT.CRE5CENT,U/0 0.25 OIA 


70136 


5l03-25-S-7Chfi 


-02 


401-0155-00 


1 


.BEARING, CAN 91; FRONT ,0.454 OIA CM 


80009 


401-0155-00 


-03 


131-1248-00 


1 


.COHTAa,EL£C:SHAFT GHO.NI 6E 


80009 


131-1248-00 


-04 


214-1704-00 


1 


.SPRING, FIAT :0. 52 X 0.125 X 0.006,CU 8E 


30000 


214-1704-00 


-05 


214-1704-01 


1 


-SPRING, FLAT :0. 52 X 0.125 X 0-Q08,CU BE 


80000 


214-1704-01 


-06 


214-1127-00 


2 


.ROLLER , DETENT :0. 125 010 X 0.125 ,SST 


80009 


214-1127-00 


-07 


105-0502-00 


1 


.0CTU0T0R,CflH SN:HF-308 


80009 


105-0502-00 


-38 


401-0166-00 


1 


.BEARING, CM SN:REAR, 0.454 OIA CM 


80009 


401-0156-00 


-99 


210-04C6H30 


4 


.NUT, PLAIN ,HEX:4-40 X 0.138,665 CO PL 


73743 


12161-50 




213H3076-00 


2 


.S£TSCfiEH:4-40 X 0.094 .STL 


74445 


ORDER 8Y DESCR 




263-1005-00 


1 


SM CM ACTR AS:GAIN 


80009 


263-1005-00 








(ATTACHING PARTS) 






-100 


211-0116-00 


4 


SCR.ASSEH HSHR:4-40 X a.312,PNH,BRS,NP 


77900 


ORDER BY DBCR 








(ENO ATTACHING PARTS) 






-101 


200-1506-00 


1 


.COVS.CM SH:10 ELEMENTS 


80009 


2OO-150MO 








.{AnOCHING PARTS) 






-102 


211-0008-00 


4 


.SCREN,MACHmE:4-40 X 0.25.PNH.STL 


93907 


OROER BY 0E5CR 


-103 


210-0004-00 




.HASHER ,L0CX;t4 IMTL, 0.015 THK.STL 


77900 


12O4-OO-O0-OS41C 


-104 


2104W06-00 




.NUT .PLAIN, HeX:4-M X 0.188 ,BRS CO PL 


73743 


12161-60 


-105 


131-0963-00 




.CONTACT, ELEC :6R0UN0ING, PH 8RZ .K/SRACKET 


TK0507 OftOER BY OESCR 








.{ENO ATTACHING PORTS) 






-106 


354-0391-00 


1 


. RING, RETAINING: EXT ,U/0 0.438 OIA SFT 


80000 


354-0391-00 


-107 


401-0081-02 


1 


.BEARING.CM SKiFRONT H/0 HOIMTIHG BOSSES 


80CTO9 


401HXI81-02 


-108 


214-1139-03 


1 


.SPRING .FIAT;0.885 X 0.156 CU BE RED CIR 


^009 


214-1130-03 


-109 


214-1139-02 


1 


. SPRING, FLAT:Q.88S X 0.156 CU BE GRN OR 


80000 


214-1139-02 


-110 


214-1127-00 


2 


.R0LLB(,DETENT:0.125 DIR X 0.125.SST 


80009 


214-1127-00 


-111 


1D5H1503-00 


1 


.ACTUATOR, CM SH:GA1N 


80009 


105-0503-00 


-112 


401-0115-00 


1 


.8£ARING,CM 91:CNTR,0.83 OIA CM.DBL 60 


80009 


40HH15-00 




210-0406-00 


3 


.NUT,PLAIN,HEX:4-40 X 0.188 ,6RS CO PL 


73743 


12161-50 




131-0963H30 


1 


.CONTRa,ElEC;GROUNOING,PN BRZ ,H/BRDCKET 


TK05O7 ORDER BY OESCR 


-113 


384-1220-00 


1 


EXTENSION SHAFT :8. 038 L X 0.125 OO.AL 


80009 


384-1220-00 


-114 


376-0029-00 


8010100 8059900 1 


CPLG,SHAFT,RG0:0.12e 10 X 0.312 00,AL 


80009 


376-0029-00 




376-0051-00 


B06D0C0 8070609 1 


CPLG, SHAFT, FLEX :0. 127 ID X 0.375 00 


80009 


376-0051-00 




376-0051-01 


8070610 1 


CPUG,SHAFT,FLEX:0.127 10 X 0.375 00 


80009 


376-0051-01 




213-0075-00 


2 


.SETSCREH:4-40 X 0.094, STL 


74445 


ORDER BY OESCR 


-115 





1 


RESISTOR .VARIABLE; (SEE R178/S178 HEPL) 












(ATTACHING PARTS) 






-116 


210-0583-00 


1 


HVT,PUIN,H£X:0.25-32 X 0.312 ,BRS 0) PL 


73743 


2X-20319-402 


-117 


210-0046-00 


2 


MASHER. LOCX:0.261 ID,INTL,0.01B THK.STL 


77900 


1214-05-00-0541C 


-118 


407-0803H)0 


1 


BROaET.ELEC SH:BRASS 


80009 


407H3803-00 








(an ATTACHING PARTS) 












STANOARO ACCESSORIES 








070-1582-01 


1 


HA«)AL, TECH: INSTRUCTION 


80009 


070-1582-01 
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